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Even at 3 in the morning...commuter service every 2 minutes
Urban planners figure the only way to solve the big-city traffic jams is to develop some
method of mass transit that will be so frequent, so fast, so convenient that people will turn to it
as their No. choice, as they did years ago. The key to this kind of rider convenience is a
computer-controlled system.
Westinghouse has developed such a system. It is called the Transit Expressway. It looks so
promising the government has approved a demonstration project near Pittsburgh, through thc Port
Authority of Allegheny County.
The system uses its own private roadway. Silent, rubber-tired, comfortable vehicles will
operate on the two-minute schedule, day and night. A computer will schedule as many' as 2 of these
cars together into a train during peak periods. You can be sure ...if it's Westinghouse.
For information on a career at Westinghouse, an equal opportunity employer,






• Edward G. Whittaker, III received his BS
Degree in Engineering Physics from Colorado
University in January of 1963. Shortly there-
after he joined the Research and Advanced De-
velopment Group at Delco as a Physicist.
As Ed puts it, "Believe me, it's a real chal-
lenge for a guy fresh out of college to see an
idea through from the development stage to the
finished product. Here at Delco in my work on
materials for new semiconductor devices the
creative experiences are endless—and the at-
mosphere seems to encourage your best efforts."
As a college graduate, you too may find excit-
ing and challenging opportunities in such pro-
grams as the development of germanium and
silicon devices, ferrites, solid state diffusion,
creative packaging of semiconductor products,
development of laboratory equipment, relia-
bility techniques, and applications and manu-
facturing engineering.
If your interests and qualifications lie in any
of these areas, you're invited to write for our
brochure detailing the opportunities to share
in forging the future of electronics with this
outstanding Delco-GM team. Watch for Delco
interview dates on your campus, or write to
Mr. C. D. Longshore, Dept. 135A, Delco
Radio Division, General Motors Corporation,
Kokomo, Indiana.
An equal opportunity employer






The U. S. space program has been coming under
increasing criticism for its lack of practical benefits to
our present generation. While perhaps not pertaining to
our generation, Mark Zaenglein, using calculations based
on artificial satellites investigates the actual shape of the
earth in this article. Mark doesn't mention any particular
method to prove the contentions put forth in the article,
so we must assume that he doesn't have any plans for
an ocean voyage in mind.
CHEMURGIC RESEARCH
This article by Doctor J. K. Dale, will be found
informative by people interested in the farm surplus prob-
lem. Doctor Dale's research here at Rose is concerned
with industrial usage of farm products. In this article,
he expalins the possible uses and future development of
a chemical complex which he discovered. The inference
from his remarks indicates that there will not be an
overall rise in corn prices in the near future. Therefore,
before you invest heavily in the commodities market, read
this article.
MICROMINIATURIZATION
John Howlett investigates the design, production. and
use of products from the new electronics field of mi-
crominiaturization in this article. John's reference to new
breakthroughs in cost and production methods indicate
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The January issue of the Technic marks the end of
a year-long era and the beginning of a new one. With
this issue, the graduating senior staff members pass
their responsibilities and duties to surviving members
of the Technic family.
So it is only appropriate that the editors, with this
burden of responsibility no longer on their shoulders,
should relax and reflect upon the many advantages of
extra-curricular participation. Firstly, participation
teaches us to work cooperatively with other men
toward a common goal. It gives people an outside
interest that can be both broadening and relaxing. In
publication work, a man can learn to coordinate vari-
ous activities in the assembly of a final product as
well as see the necessary business aspects of an or-
ganization.
It has been established that about 80% of the stu-
dents participate in some part of the intramural pro-
gram. This seems very creditable both to the student
body and to the athletic department. But it seems less
than likely that participation in campus organizations
is nearly as glowing. There is probably not an organi-
zation on campus that could not use more members
or which would not find some interesting work for
ambitious students.
Many students use lack of time as a reason for non-
participation. Some say their grades are low. Actually,
some of the most active people on campus entered
extra-curriculars with low grades and have been able
to handle both.
Educators are beginning to think that the engineer-
ing education lacks something. And what it lacks is
the ability to broaden the mind of the technical student.
Realizing this, Rose has been, and is, expanding its
curricula in the area of the humanities and social
sciences.
But this effort to broaden the engineering mind can
fall short if it is never applied. It is also in the plan-
ning stage to see that students have more free time for
outside activities. This seems to be a direct admission
by the administration of the value of personal develop-
ment and an encouragement for student participation
in the campus programs.
Only those who have withstood the test of time are
really authorities for telling you the values of extra-
curricular activity. If you are interested in becoming
a member of a campus organization, don't ask the
"joiner" but rather the worker. Ask the person who
has given himself and the organization a chance to
cooperate in a fruitful effort.
We so often hear that life is no "bundle of roses."
Neither is committee work; but anything worth the
time spent takes work. Extra-curriculars, such as
work on the Rose Technic, have played an important
part in giving meaning to the name "Rose." I only
wish that every student would take advantage of the
many opportunities he has for personal development




One of the most challenging tasks of a Technic
editor is that of opening the mail. While reading some
of the mail a few weeks ago, I found an anonymous
note attached to an edition of The Engineering Out-
look from the University of Illinois.
The note referred to the Technic's claim that it is
"America's Oldest Engineering College Magazine in
Continuous Monthly Publication, 1891-1964", and to
the attached article which stated that the Illinois
Technograph had been published since 1886, which
would therefore seem to make us a user of false
advertising.
After checking with the editors of the Technograph,
we found that the magazine was not issued for a year
during World War I, and has not been continuous.
Again, the Technic can rest assured that it is "Ameri-
ca's Oldest Engineering College Magazine in Continu-
ous Monthly Publication.
Defending the heritage of the Technic is only one
small phase of the work of its editor. With the Janu-
ary issue, I end my work as editor of the magazine.
I think it is fitting to present a few of our accomplish-
ments (other than reading the mail) during the past
year, since this is my last opportunity to express my
ideas in a Technic editorial.
To begin, I would like to state our editorial philos-
ophy during the last eight issues as it appeared in my
February, 1963 editorial.
"The goal of the Technic today is to exert our
energy toward the pursuit of excellence. There are
many criteria for excellence in a college magazine, but
the most important is its quality. The quality of any
technical magazine is measured by two factors—the
technical proficiency of its articles and the editorship
used in presenting them to the reader. Another im-
portant criteria is its circulation, because the maga-
zine must be able to serve its purpose--delivering the
articles to the reader.
The Technic meets these qualifications through the
dedication of its staffs. The members of our contri-
buting staff represent the best products of Rose's
excellence, and the editorial staff insures that each
issue meets the highest possible standards of editor-
ship. The circulation staff makes the Technic readily
available.
In the future, the Technic will continue to provide
outstanding opportunities for Rose men to gain valu-
able experience in the field of journalism. The mem-
bers of the Technic staff will insist that each issue
be a continuation of the excellence which has won a
fine reputation for our magazine. We will not falter in
our purpose—the pursuit of excellence.
No, we have not faltered in our purpose. During
the past eight issues we have recruited many new
staff members, obtained more and better articles, in-
creased the circulation, gained in advertising copy,
and provided better editorship.
The records indicate these facts: the staff has in-
creased from 28 to 40 members. The rise in article
copy has increased the size of the magazine from
36 to 40 pages. The circulation is now 2400 copies
per month instead of 2200, and the advertising has in-
creased by one page. I believe these figures indicate
a trend which will continue.
The future of the Technic depends upon the men
who make the organization. The type of men required
can be summed up in this quotation made during the
Technic banquet last spring:
"The difference between getting somewhere and
nowhere is the courage to make an early start. The
fellow who sits still and does just what he is told will
never be told to do big things."
I consider my Technic experience my most re-
warding activity at Rose. I am proud to have been a
part of making the Rose Technic the quality maga-
zine that it is today.











HIGH SCHOOL GRADUATES OF 1964
You are cordially invited to visit Rose Poly-








A sense of responsibility is the mark of maturity.
To respond implies an answer to a question. To be
"answer"-able for his actions a man must not only
recognize the right of others to inquire but must also
willingly assume the burden of responding honestly.
This quality, perhaps as much as any other one char-
acteristic, "separates the men from the boys" among
college students.
Here at Rose we feel proud of the highly developed
sense of responsibility of most of our students and
faculty. But the spectrum is pretty broad and oc-
casionally a faculty committee feels called upon to
encourage some particular student to develop a more
mature outlook. When a Dean talks about "developing
a sense of responsibility" the typical student expects
to endure a pretty grim lecture along the lines of "You
guys better straighten up and fly right." But there
can be a happier note. Some enlightenment in the
campus community can make college life a more en-
joyable experience.
All of us are accountable for the ways in which we
influence the lives of those around us, but the truly
professional man lives under unusually rigorous re-
straints. His commitment to genuine technical compe-
tence is assumed without much question. Often stu-
dents are especially attracted to the study of engineer-
ing and science because of the precision and clarity
of the physical laws that govern the universe. We are
confident that if we are smart enough, analytically,
we can pick apart a material, a mechanism, or a system
and "see what makes it tick." Then we can, ultimately,




plete assurance that it will unfailingly obey the prin-
ciples that we perceive. Our perception is usually
somewhat imperfect and incomplete but the obedience
of the material substance is absolute.
The realization that there is an equally inexorable--
albeit statistical—quality in the relationships between
human beings, some technical students find hard to
accept.
The triteness of the proverb "It is better to give than
to receive" makes us wary of being considered gullible.
But the kind of gullibility that consists in trusting and
openhandedly helping our associates is a rather high
order of civilization. It can be the source of really
durable satisfaction that comes from cheefully assum-
ing constraints imposed on a man who professionally
serves his fellow man. He must be willing to put
bounds on his own willfullness, greed, prejudices, sel-
fishness, and aggressivness in order to accept the com-
mitment to put the welfare of his clients and his
associates before his own.
The paradox of this kind of dedication is beautifully
expressed in the King James version "Give, and it shall
be given unto you; good measure, pressed down and
shaken together, and running over." Many generations
of trial-and-error living have served only to verify
the durability of this remarkable principle.
On the college campus the pre-professional student
who honestly tries to practice similar restraint and
dedication contributes much to the general welfare







Involvement is what you are offered at
Collins. A chance to work on projects
you can get your teeth into. A chance
to work with some of the best engineers
in the business. A chance to learn, to de-
velop your talent and ability with guid-
ance from experienced, creative profes-
sionals.
This involvement is demanding—but
we are looking for the graduate who
won't settle for anything less...who won't
be satisfied unless he puts something of
himself into everything he does. We
want the man who can come to grips
with a problem and solve it. Sometimes
alone. Using his knowledge, his initia-
tive, his imagination, his creative talent.
The scope of our work—Data Process-
ing, Space Communications, Avionics,
Microwave, Antenna Systems and HF,
VHF and UHF communication—offers
graduates of this caliber every opportun-
ity for growth, involvement, job satisfac-
tion.
Contact your college placement office
for full information.
COLLINS RADIO COMPANY













Every man with any job hunting experience knows not to ask that question.
And yet, we think it has some validity. After all, a man's growth can
depend as much on the company he works for as the company's growth
depends on the man (remember, there are no statues to committees).
So to invest in your growth, and ours, every young graduate enfzineer
who joins the Timken Company spends from one to four years in one of
22 individualized training programs.
Extensive training
Instruction takes place on the job and in training sessions. Later there are
executive development programs at leading universities.
But don't misunderstand us. The Timken Company is not a graduate
school. With us, you earn as you learn.
As one of our engineers, you'll learn much of what we know about tapered
roller bearings, or fine alloy steel, and their infinite applications. Hopefully,
you'll teach us something, too.
You can be an indoor-type working on straight application engineering,
research, testing and production. Or you can be an indoor-outdoor-type
and work in sales engineering. It doesn't matter—choice of assignment is
up to you.
Challenging assignments
If you choose the latter group, you'll work in automotive, industrial, and
railway bearing sales—or steel sales—helping customers solve their engineering
problems, which are also ours.
Some of our recent efforts: bearing engineering for a telephone cable-laying
ship now crossing the Pacific, the Alweg Monorail, the world's tallest crane
and biggest strip mining shovel, Craig Breedlove's Spirit of America, a
moveable grandstand for the new District of Columbia stadium. Steel prob-
lem solving for Atlas missile silos, Project Mohole, the latest Kaman Heli-
copters, a 400-foot crane boom and hundreds of automotive gear and die
applications.
We won't forget you
Advancement is not restricted to one department or division. A steel sales
engineer may be transferred to automotive sales and from there to Inter-
national. Whatever your job, we'll never forget where we've put you. This is
one of the advantages of working for a company that is the world's largest
producer of tapered roller bearings and a foremost producer of seamless
steel tubing, but is not the world's largest corporation. We employ about
20,000.
The Timken Company has three products: Bearings, Steel, Rock Bits.
Uses for these products number in the growing thousands. And there is
always something new stirring.
The dramatic switch of the nation's railroad freight cars to roller bearings,
a field we pioneered, is an example.
An international company
There are 31 Timken Company sales offices in the United States and Canada.
Practically every major city has one.
We serve markets in 119 countries from 14 manufacturing plants located
in Australia, Brazil, Canada, England, France, South Africa and the U.S.
And we're still growing strong.
If you are, too, we'd like to hear from you. Write to Department MC for
Career booklet.
An equal opportunity employer.
The Timken Roller Bearing Company Canton, Ohio 44706
Who is Olin?
What does Olin make?
What are the types of work at Olin?
What are the opportunities at Olin?
Who is Olin? Olin is a world-
wide company with 39,000
employees developing, pro-
ducing and marketing prod-





offices in New York City, the
firm operates 56 plants in 30
states with plants and affili-
ates in 37 foreign countries.
What does Olin make? Major
brand names include Squibb,
Winchester-Western,'" Way-
Ramset,'-' Roll-Bond; ®
with fully integrated product
lines in industrial and agri-
cultural chemicals, medici-
nals and pharmaceuticals,
arms and ammunition, brass
and aluminum, fine papers
and transparent films, kraft
papers, multi-wall bags and
containers.
What are the types of work
at Olin? Olin's great diver-
sity provides a broad range
of opportunities in the tech-
nical science and engineering
fields. Emphasis is placed on
the B.S. and M.S. chemical,
industrial, mechanical and
metallurgical engineering
student for assignments in
plant operations, process
control, product develop-
ment, quality control, pro-
duction and marketing.
Advanced degree M.S. and
Ph.D. chemists and metallur-
gists work in central research
and development improving
existing products and devel-
oping new ones. Men with
liberal arts and business
backgrounds find rewarding
career opportunities in the
administrative functions,
marketing, and some areas
of manufacturing.
Olin
460 Park Avenue, New York 22, N.Y.
"An equal opportunity employer."
What are the opportunities
at Olin? Olin recognizes peo-
ple as its greatest asset.Your
future growth and career is
as important to the company
as it is to you. Beginning with
corporate and divisional ori-
entations, you will be given
thorough on-the-job training
in your first job. You will
learn and progress, accord-
ing to your ability, working
with skilled and experienced
men in various assignments.
For additional information
about Olin please contact
your Placement Office or
write Mr. M. H. Jacoby, Col-
lege Relations Officer, Olin,
460 Park Avenue, New York
22, N.Y.
This is the fourth article of a series concerning the major student organizations
on the Rose campus. The purpose of the series is to inform our readers of the
background, activities, purpose and scope, and future plans for the elements of extra-
curricular life at Rose. Hopefully, alumni will read about changes and developments
in organizations they helped found or perpetuate. Also they may see new ideas and
developments in the extra-curricular activities. Our high school readers may be
interested in seeing what Rose has to offer to augment the academic program. Also,
this series will inform the campus reader of the opportunities that are available to
him by association with the Rose family of student organizations.
the rose fraternities
The Inter Fraternity Council is
composed of two delegates from each
fraternity on campus, one of which is
the chapter president. It is the pur-
pose of the IFC to promote
good fraternal life and to help
strengthen the fraternity system
on campus in whatever man-
ner it can. Through its efforts it
insures that the fraternity system
lives up to its principles and it sees
that the fraternities are stimulated
in their scholastic and cultural de-
velopment. To help promote scholar-
ship the IFC awards a trophy each
semester to the fraternity which has
the highest scholastic index for that
semester. This competition is very
keen at times and we hope that
through the efforts of the IFC and
each chapter that we can further
promote the scholastic progress of
the fraternity system.
The IFC also presents a trophy to
the winner of each individual sports
competition as well as a trophy to
the overall champion. These trophies
provide an extra incentive to each
chapter to perform at their best and
has resulted in many fine exhibitions
of sports.
The IFC also sponsors the annual
Homecoming Display competition. A
trophy is also presented to the win-
ner of this competition as designated
by a panel of judges. These displays
provide something extra for our re-
turning alumni and this is important
because a strong backing of the
alumni results in a better fraternity
system.
Also each spring the IFC sponsors
the annual IF Dance. This is the big-
gest affair of the year for the frater-
nity men. At this dance the IF Sing
is held and the winner of this song
competition is rewarded with a
trophy. Many hard hours of work
goes into this song competition and
the winner is well deserving of the
award.
The IFC is also responsible for
rush each year. They have the re-
sponsibility for organizing rush and
seeing that everything stays within
the rules set forth in the IFC Con-
stitution and By-laws.
As can be seen, the IFC must de-
velop a sense of purpose, a sense of
responsibiilty, a sense of discipline,
a sense of cohesion and a sense of
vitality. The IFC is constantly striv-
ing for better roads along these lines
in hope that the fraternity system
on the Rose campus can be further
strengthened.
ALPHA TAU OMEGA
The Gamma Gamma Chapter of
Alpha Tau Omega Fraternity is the
oldest of the four chapters on the
Rose Tech Campus. Our first initia-
tion was held on November 15, 1893
and the Chapter received its official
charter on January 7, 1894. The Rose
Tech Chapter was founded by
Ferdinand E. Smith of Birmingham-
Southern University. One of the
student founders and first initiate
was William Speed who was honored
last year when Speed Hall was dedi-
cated.
Gamma Gamma was the seventy-
fifth chapter installed in Alpha Tau
Omega. The national Fraternity was
founded on September 11, 1865 at
the Virginia Military Institute by
three young cadets who were sol-
diers in the Confederate Army of
the Civil War and who were inter-
ested in seeing the north and the
south again as one. Otis Allan Glaze-
brook, then not yet twenty, thought
of the idea of a fraternity "to bind
men together" under a Christian
idealism. He asked two friends,
Erskine Mayo Ross and Alfred Mar-
shall, to assist him, and together
they wrote the ritual of the Frater-
nity. Their first meeting was in
Springfield, Virginia, where they
founded the Virginia Alpha Chap-
11
ter. Little did they know that Alpha
Tau Omega would grow until it en-
compassed 121 chapters and over
80,000 members as it does today.
The Fraternity is divided into
twenty-six sections, geographically.
These sections are called Provinces.
The Rose Tech chapter is in Pro-
vince XVII which includes the five
Indiana chapters. In order of found-
ing, these chapters are located at
Rose Tech, Purdue, Indiana Uni-
versity, DePauw, and Indiana State
College. The ISC Chapter, the most
recent chapter of the Fraternity,
was installed last May. The Rose
Tech Chapter was quite honored in
having the opportunity to father the
ISC colony into chapterhood.
The Province is quite active in
its activities. These activities in-
clude inter-chapter officers con-
claves, basketball games and the an-
nual Province XVII State Day held
each spring. On this day the mem-
bers of the five Indiana chapters
meet at one of the campuses for
learning and fun. The Day includes
a lunch, fraternity lecture, and
special meetings that center around
rush, pledgeship, finances and others.
An evening banquet for the men
and their girls followed by a semi-
formal dance set the day off just
right! This year the State day is to
be held at the ISC campus, and the
banquet and dance are to be in the
Mayflower Room. The honored
guest is to be Senator and Brother
Birch Bayh, from the Purdue Chap-
ter.
The man who is responsible for
such an active Province is a Rose
Tech man. Ron Reeves has been
Province Chief, Rose Alumni Ad-
visor and, in general, a good "bud-
dy" to all the Rose Taus since he
graduated in 1958
The Rose Chapter boasts many
well known alumni. Included in
these are ATO alumni who are on
the Rose Staff: Brothers Hooper,
Eckerman, Lewellyn, Giffel, and our
faculty advisor Doc (XKE) Reeds,
who is always happy to help the Taus
celebrate anything. The Tau Chap-
ter at Rose also claims many Rose
Board members. One of our most
well known board members and a
Rose ATO is Tony Hulman, of
Speedway fame.
The Rose Chapter is fortunate in
having a very active alumni organi-
zation. This spirited group keeps
the actives on their toes, provides
us with "good times" in the summer
and at homecoming, and keeps the
fraternity house in tip top shape —
just to name a few of their activities.
Another group we are proud to
have is our Mothers Club which
provides us with the things that
make the house more like home. The
Mothers Club provides our house-
mother with unlimited help and sup-
plies when we plan a special dinner,
party, mixer, get-acquainted or rush
party. Also, the Club always comes
through when the house is in need
of new furniture or appliances. For
example the Mothers Club has re-
cently purchased a new living room
rug to replace the old worn out
one.
Our full-time housemother is an-
other unique feature of the ATO
House. Mom (Dorothy) Steward
has been with us since the retire-
ment of Mom Srofe last year. It's
mighty nice to have breakfast prac-
tically served in bed or a constant
chaperone or a nice warm meal
ready when late for dinner after a
long Student Council or Blue Key
meeting.
On campus there is hardly an
activity that doesn't have a Tau in
it. The MODULUS claims both Edi-
tors, Bill Allard and Jack Cox, as
well as the Business Manager and
many staff heads. The president of
Blue Key Fraternity is Jack Cox
and other members are Bill Allard,
Bob McKnight, Dave Rice, John
Stineman, et. al. Ron Chapman is a
co-editor of the EXPLORER. The
Managing Editor of both the EX-
PLORER and the MODULUS is
Evan Johnson. In our chapter the
officers include: President, John
Stineman; Vice-president, Jack Cox;
Treasurer, Chuck Huppert; Histori-
an, Evan Johnson; and, Secretary,
Lindley Ruddick.
The Chapter as a whole is in many
and varied activities. One day each
spring the four Rose Fraternities
pass out Goodwill bags. Another day
the Taus collect for the Heart Fund.
The Taus, each year, have a Christ-
mas Party for underprivileged chil-
dren. And, another day the Taus
collect the filled Goodwill bags pre-
viously passed out by the four
fraternities.
Our Chapter was rather dis-
appointed when it drew last place in
the I-F football competition, but
anyone watching basketball will have
to agree that the Taus, sporting new
jerseys and trunks and under the
fierce management of Rich Reeves,
have a mighty good chance of step-
ping out ahead with the basketball
award this year.
The ATO's social calendar is also
chocked full with various mixers,
date parties, hayrides, Christmas
parties, the VMI dance, the ISC-
Rose ATO Dance, the I-F Dance,
the Pledge Dance and State Day. It's
obvious that the Taus get around
when one counts all of the pinnings,
engagements and marriages that
have occurred already this year.
The Men of Alpha Tau Omega
Fraternity at Rose value as prized
possessions our strong national Fra-
ternity, our active Province and our
well organized chapter mixed with
the many social, civic and school ac-
tiivties. The possessions combined
with the diverse individuals who
join together to make our brother-
hood — make our chapter tops in
preparing students for their role in
the future.
LAMBDA CHI ALPHA
The history of Theta Kappa Zeta
of Lambda Chi Alpha begins on the
thirtieth day of October, 1900. It
was on, this day that a small group
of men established a local fraterni-
ty at Rose Polytechnic known as the
P.I.E.S.
Five years later in 1905, a group
of Boston University students
formed the Cosmopolitan Law Club.
In 1909, the members of this club
began to dispute whether to become
a fraternity or remain a law club.
Finally on November 2, 1909, the
Cosmopolitan, Law Club split and
one half of the group banded to-
gether and founded the Lambda Chi
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also represents...
Now the Monsanto man...
He's ready to answer your career questions about
any or all of these outstanding organizations
Their products range from chemicals to chemi-
cal fibers . . . from plastic bottles to nuclear
sources. Their diverse activities create oppor-
tunities in research, development, engineering,
manufacturing, and marketing. Yet, because
each is an important member of the Monsanto
corporate family, the Monsanto Professional
Employment representative coming to your
campus is fully prepared to give you complete
facts on any or all of them . . . show you where
you may fit in.
You will have a better opportunity to learn
more about us . . . in a single interview. See
your Placement Director now to set up that
interview when we visit your campus soon.
Or, write for our new brochure, "You And
Monsanto," to Manager, Professional Recruit-
ing, MONSANTO, St. Louis, Missouri 63166.
AN EQUAL OPPORTUNITY EMPLOYER
grew slowly but by 1912 Lambda
Chi was six chapters strong. Then
in 1913 a group of four men consist-
ing of John Mason and Albert Cross
both graduates of the University of
Pennsylvania, Louis Robbins of
Brown University, and Samuel Dyer
of Maine University did a great deal
of the work in creating the present
day Ritual and setting up the poli-
cies of Lambda Chi Alpha, especial-
ly in the field of scholarship. On
March 22, 1913, these principles and
the Ritual were accepted by the
General Fraternity and henceforth
this day had been known as Found-
ers Day. As the Fraternity grew,
there became a need for a central
headquarters and in 1920 one was
established in Kingston, Pennsyl-
vania. Just one year later, however,
in 1921, the headquarters moved to
Indianapolis, Indiana where in 1955
it moved to its present location at
3434 Washington Boulevard in In-
dianapolis.
Also pertaining to the history of
Theta Kappa is the date June 9,
1924. It was on this day that the
Theta Kappa Nu Fraternity was
founded. Just one year later in 1925
the P.I.E.S. local fraternity joined
Theta Kappa Nu, becoming the In-
diana Gamma Chapter. In 1927
Theta Kappa Nu became an inter-
national fraternity when it added
the Toronto University Chapter.
September 1, 1939, is a very im-
portant date in the history of Lamb-
da Chi Alpha and Theta Kappa Nu.
It was on this day that the two fra-
ternities merged into one. The new
fraternity took the name of Lambda
Chi Alpha.
One of the chief co-ordinators of
this merger was a Rose Alumnus,
Leroy A. Wilson, who during his
lifetime served as Grand High Ar-
chon of Theta Kappa Nu, President
of the National Inter-Fraternity
Council, and also President of A. T.
and T.
The Rose chapter of Theta Kappa
Nu was given the name Theta Kap-
pa at the time of the merger, and
has remained Theta Kappa Zeta of
Lambda Chi Alpha ever since. The
Lambda Chi Alpha Fraternity, even
though being established just 54
years ago, is now one of the largest
fraternities in the country with 151
chapters and 6 colonies. The Rose
Chapter, Theta Kappa, is located at
912 S. Sixth Street, Terre Haute,
Indiana.
The Rose chapter is doing much
today to provide the history for to-
morrow's readers. Each spring the
chapter enters wholeheartedly into
State Day activities. These activi-
ties are attended by representatives
of the thirteen Lambda Chi Alpha
chapters in Indiana and competition
is held in basketball and a song con-
test. The evening is completed with
a dance at which the brothers from
across the state gather to have fun
and to relax. Springtime is also the
time for our White Rose Formal
which provides another relaxing
evening for the brothers. Further
social development is obtained
through the many mixers we have
with the women of St. Mary-of-the-
Woods and with the women from
Indiana State sororities.
Of course, social development is
but one phase of Lambda Chi Alpha
fraternity life. We are proud of our
scholarship and have held the Inter-
fraternity Scholarship trophy for 18
of the past 19 semesters. We have
also received yearly awards from our
national organization for our high
scholastic attainment. The latest
figures show our chapter to be third
among all Lambda Chi chapters in
scholarship and in the year 1958-
1959 our chapter held the number
one position.
Interfraternity activities are a
part of the history Theta Kappa is
building. Last fall we scrambled in-
to a first place tie in the football race
and hope to do as well in basketball.
Softball is a forte of many of the
brothers who are looking eagerly
forward to the diamond action.
Through I-F activities we also pass
out Goodwill bags.
Lambda Chis are also active in
the Student affairs of Rose. Norm
Schuld is serving as president of Stu-
dent Council while Mike Thomas
and Tobey King, Financial Secre-
tary, add their support to this repre-
sentative body. Blue Key has hon-
ored several Lambda Chis for their
participation in extracurricular ac-
tivities. Brothers Rohr, Valle,
Thomas, Stockton, Templin, Schulz,
Stratten, and King can be found at
any task from showing Rose to pros-
pective freshmen to parking cars at
a large convocation.
To show scholastic endeavors are
rewarded we have that Curt Jones
is president of Tau Beta Pi and he is
assisted by Jim Watkins, John Rohr,
Tom Holmes, Tom Terry, and Tobey
King, who are also members of this
elite group. It is interesting to note
that in the last Tau Beta Pi pledge
class of the five men pledged the
three fraternity men were Lambda
Chis.
The Rose Technic is under the
able Editorship of Brother Mike
Thomas, and Brother Bob Valle has
long been active in working on this
publication. The Rose Tech Ex-
plorer was founded on campus by
Lambda Chis and is currently under
the co-editorship of Brother Ron
Turaski. Skip Szilagyi works as
Business Manager of the Explorer.
The student body is also represented
on Faculty Committees by Brothers
Szilagyi and Stockton on the Dis-
cipline Committee, Brother Valle on
the Athletic Committee, Brother
Watkins on the Activities Commit-
tee, and Brother Stratten on the
Library Committee. These men, by
serving on these committees, show
their interest in Rose and the Stu-
dent body.
Through participation in these
many campus activities the Lambda
Chis are indeed an integral part of
Rose. The men of Lambda Chi Al-
pha established a loan fund last year
which could be used by any deserv-
ing student. This unrestricted loan
fund is but another display of
Lambda Chis desire to be a part of
the "Rose Family."
Alumni of Theta Kappa are well
known by their many activities.
Brother E. Miles Griffith, '23, has
not only served as president of the
Alumni Association but is also the
only cheerleader who could brave
the elements to cheer on the "Big
Red" this past homecoming. Brother
Griffith was succeeded in his presi-
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This Brochure Tells How You Can
Advance Your Professional Career at Allison
So, you're close to finishing your regular college cur-
riculum. What then ? A job, of course, but how about
continuing your learning ?
Allison's broad education and training programs
encourage the young graduate engineer to seek educa-
tion beyond the normal four or five year college
course.
We'd like to tell you more about our Advance Study
Program : The Tuition Refund Plan . . . Graduate Study
Program . . . Technical Training Program . . . and
Accelerated Experience Program. The AEP is designed
to help the new engineer gain on-the-job experience
in the shortest possible time. It's directed toward new
engineers in Mechanical Engineering, Aeronautical
Engineering, Electrical Engineering, Industrial Engi-
neering, Engineering Science, Mathematics, Chemis-
try and Metallurgy.
Interested ? Talk to our interviewer when he visits
your campus. Or, write now for your copy of Allison's
brochure, explaining your opportunities in Advance
Study and our Accelerated Experience Program. Send
your request to : Allison Division, General Motors
Corporation, Indianapolis 6, Indiana. Att: Profes-
sional and Scientific Placement, Dept. 1801.
An equal opportunity employer
Allison
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dency by another Lambda Chi,
Brother Russell E. Archer. Brother
Archer is also a member of our
House Corporation.
Many of our professors at Rose
are Lambda Chis. Brothers Knud-
sen, Schmidt, Arthur, Herakovich,
Elbert, and Logue are always willing
and able to help all Rose students.
The secretary of the Board of Man-
agers is also a Lambda Chi, Brother
Walter Osmer.
The Lambda Chis, both active and
alumni, are doing much on the Rose
scene. Lambda Chi Alpha is proud
to be a part of Rose and, I am sure,
will do as much in the future as it
is now doing to remain an asset to
its members and to its school.
SIGMA NU
Sigma Nu is one of the old line
Greek Fraternities. Founded at Vir-
ginia Military Institute in 1869, today
it is one of the largest National
Fraternities, having 133 chapters in
the U.S. and Canada. In 1895 Beta
Upsilon chapter was established on
the Rose Campus, making Rose the
4th Indiana school to have a chap-
ter of Sigma Nu. Presently there are
chapters at Butler, Purdue, Indiana
University and DePauw as well as
Rose Poly.
Basically the function of Sigma
Nu is to round out the college edu-
cation Rose provides. Academic
studies alone do not make up a com-
plete education. It is essential that
the engineer, having acquired the
scientific skill required by his pro-
fession, also have gained the poise
and confidence necessary for social
and professional contacts with people
in industry. It is here that fraternity
life comes into the picture.
Living with a group of men where
the atmosphere is one of strong re-
spect and liking for one another
teaches a man a lot about under-
standing how the other guy feels.
Working, singing, studying and
playing together develops this feeling
and makes us well rounded indi-
viduals. Through living in close as-
sociation with other people a knowl-
edge of how to understand their
ideas and make them see your point
of view is acquired; this is an in-
valuable asset in later life. Being a
close knit group made up of extreme-
ly different individuals, we learn
other people's ideas and attitudes
on a wide range of topics—politics,
religion, females, morals, vocations,
and a multitude of other issues.
Working together successfully has
always been one of Sigma Nu's
strongest points. Sigma Nu puts
100 (A into Inter Fraternity competi-
tion. In activities such as building
the Homecoming display or prepar-
ing for the I.F. sing every brother
takes an active part, giving as much
time as is needed for success. In
athletics, even though not everyone
in the chapter participates in a game
the feeling is still the same because
everyone is still giving 100 ; either
on the field or cheering from the
sidelines. We feel that this is the
reason for our successful record in
I.F. competition and that the bene-
fits derived from working together
in this spirit are well worth the
effort.
Sigma Nu is a social fraternity, and
as such tries to have at least one
social function every week. These
take various forms. Mixers are fre-
quently held with the sororities from
Indiana State and the women from
St. Mary's. On a slightly more formal
level there are occasional dances
such as the V.M.I., the Pledge Dance
and the Interfraternity dance. At
other times informal date parties,
hayrides, etc., provide an opportunity
for a pleasant evening that isn't too
hard on the billfold. The high point
of the year occurs each spring with
the coming of Sigma Nu's annual
State Day. It is actually a weekend
when all five Indiana Chapters meet
for a cocktail party, banquet, dance
and round of informal parties. This
is usually held at one of the better
Indianapolis hotels.
Sigma Nu performs certain civic
services such as the distribution of
Goodwill bags. Also this year a
policy of having 2 yearly "Neigh-
bor's Nights" was started. On these
occasions all of our neighbors are
invited into the house for an informal
get together and a buffet dinner.
This was a sort of follow up to our
"good Neighbor policy" which goes
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beyond general courtesy to include
such things as shoveling snow for
some of our elderly neighbors and
performing other odd jobs during
"Help Week." This policy gained
recognition from the National Fra-
ternity and from the Delta, Sigma
Nu's quarterly magazine.
Sigma Nu is a way of living; it
offers a rich and full college life.
But above that it offers a more com-
plete preparation for the problems
of the future.
THETA XI
While the rest of the nation was
engaged deeply in conflict, eight
men of Renssalaer Polytechnic In-
stitute founded the only fraternity
to be born during the Civil War.
April 29, 1864 saw the birth of Theta
Xi.
As a national organization the
growth of Theta Xi has been con-
servative. We now sport seventy-one
Lctive chapters, several colonies and
alumni clubs in over fifty cities.
Our government is not complex
and establishes a minimum of regu-
lations. The governmental body is
actually a national convention com-
posed of the members of the Grand
Lodge and delegates from the active
chapters.
Our local history has a flavor all
its own. February 23, 1907 was a
happy day for the original six mem-
bers. They were initiated into Theta
Xi by the Purdue chapter. The de-
cision of their first meeting in one
of the members rooms was to rent
the second floor of a house on North
Sixth Street belonging to a Mrs.
Thompson. Expansion and progress
filled their hearts when they moved
to their own house on Eighth Street
in 1908. Unfortunately their spirits
(the intangible kind) were damp-
ened by fire hoses when the house
burned down before the year was
gone. Back to Mrs. Thompson's a
bit daunted but still in good tune,
went our pioneers. The year 1910
found them again venturing. A house
on South Seventh Street seemed to
be the perfect dwelling for Theta
Xi. This was purchased and fur-
nished to taste. They began question-
ing the purity of their living when
this house also followed the flaming
road to ashes. The chapter was now
too large for Mrs. Thompson's home
for disaster victims so an apartment
was rented on North 9th Street. The
following fall, 1924, saw us in a fine
house on South Seventh Street
again. A tremendous lift was given
when this house caught fire but was
not completely destroyed. Theta Xi
knew that they were finally reaping
long delayed blessings. The years
from 1926 to 1930 were quite success-
ful although we admit to a small
drop in spirit when the depression
reduced our membership to one
man. The chapter was soon rebuilt
and for several years nothing very
interesting happened, other than the
major portion of the chapter being
drafted due to the second world war.
The chapter moved into a fifth
house on Chestnut Street and in
1953 the scourge of the flames chased
us into our current habitat, 902 So.
Sixth Street.
So here we sit; smoking cigarettes,
dabbling at improvements to the
house, getting fat, and only occasion-
ally interrupting what everyone
agrees is the time of our lives to




NEW STAFF APPOINTMENTS WILL BE MADE THIS MONTH
THIS IS YOUR OPPORTUNITY
TO GAIN JOURNALISM EXPERIENCE ON A PROFESSION AL LEVEL
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Aspirin: The 5-Grain Wonder
If a report appeared in tomorrow's
newspaper that a new wonder drug
had been discovered, one that could
lower fever, relieve pain, act as a
mild sedative, reduce the pain and
swelling of arthritis, prevent kidney
stones, relieve sunstrokes, cure trich-
inosis, and control rheumatic fever
and diabetes, most people would be
amazed. And yet this drug has exist-
ed for over a century. Its name:
acetylsalicylic acid, more commonly
known as aspirin.
Discovered in 1853 by an Alsatian
chemist named Charles Frederic von
Gerhardt, aspirin received no notice
as having medicinal value until 1899,
when a young chemist named Felix
Hoffman, working for the Freidrich
Bayer Company of Germany, came
across acetylsalicylic acid while seek-
ing a drug for treatment of rheuma-
toid arthritis. A closely related com-
pound, salicylic acid, was being used
with limited success in this treat-
ment, but side effects were nearly
as bad as the disease itself.
The Bayer Company sold aspirin
for seventeen years on prescription
only, in powder form. When its
United States patent expired, the
Monsanto Chemical Company and
others began producing and selling
aspirin, although Bayer still sells
about sixty per cent of the drug even
today.
Although the salicylic acid from
which aspirin is manufactured is
now synthesized, it was originally
prepared from plant extracts—the
bark of willow, meadowsweet flow-
er, or oil of wintergreen. (See fig-
ure.) Most companies marketing
aspirin buy it in large quantities
from chemical companies, in powder


























starch or other binders and pressed
into tablets and packaged.
Aspirin has a widely varying price
on the retail market. This is in part
due to the cost attached to a "name









ance in actual quality of the tablets.
Although the federal government
assures minimum standards of qual-
ity, the more expensive aspirin
brands are better for medicinal pur-
(Continued on page 42)
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AND LIVES AND BREATHES...
Progress takes many shapes in the Bell System. And among
the shapers are young men, not unlike yourself, impatient
to make things happen for their companies and themselves.
There are few places where such restlessness is more wel-
comed or rewarded than in the fast-growing phone business.
Bell Telephone Companies
Witat We know
Since the beginning of time, men
have speculated on the probable
shape of the earth. These specula-
tions have ranged from a plane to a
sphere. One of the most famous
backers of the spherical-earth theory
was Christopher Columbus. He sail-
ed across the wide Atlantic Ocean
to prove he was right. Today's sci-
entists, however, have gathered data
which proves he was wrong!
As scientists have known for many
years, the earth is slightly flattened
at its poles, and bulges around the
equator, due to the centrifugal force
caused by its rotation. This theory
is based on the assumption that the
earth is plastic, and can take on
different conformations. This bulge
is usually calculated in terms of the
differences between the polar and
equatorial radii, and is given by a
ratio, 1 /299.8. Calculations of this
type have yielded an equatorial
bulge of about 21 kilometers. This
bulge in the earth actually does
exist, but is larger than was suspect-
ed, as recent experiments with satel-
lites have shown.
With the advent of the artificial
satellite, scientists have devised a
new method of determining the
shape of our earth. Since all bodies
attract each other with a gravita-
tional force proportional to their
masses, scientists decided that if a
satellite were placed in an orbit
which carried it across the equatorial
region a manifestation of an addi-
tional force on the satellite would
signify a greater amount of mass,
and thus a bulge in the earth below
it.
Through analysis of data on the
orbits of various satellites, it was
discovered that the planes of the
orbits of the satellites had rotated.
This was the looked-for manifesta-
tion signifying a bulge around the
earth's equator. Each time the satel-
lites passed over the equator, the
added gravitation force had caused
them to shift their orbits slightly.
Since the rotations of these orbits
could be calculated quite accurately
from the data brought in from the
various tracking stations around the
world, the amount of bulge could




Needless to say, quite a few people
were surprised when the flattening
ratio computed from this data turn-
ed out to be 1/298.2! This meant
that the bulge at the equator was
about 70 meters more than had been
expected.
After a bit of "scientific head-
scratching," it was decided that this
extra bulge could only be caused by
a faster rate of the earth's rotation.
Since the earth is slowing down
(due to tidal friction) at the rate
of about 10-" second per century,
it has been calculated that the ne-
cessary rate of rotation occurred ap-
proximately 50 million years ago.
DEVIATION IN THE FLATTENING RATIO
Flattening ratio of 1/298.2
Flatteninr ratio of 1/299.8
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This could only mean that the earth
is not entirely plastic, as had been
formerly theorized, but has some
mechanical strength which enables
it to resist changes in its shape.
Other startling facts about our
earth were also uncovered in track-
ing satellites. Perhaps the most
well-known of these is the fact that
the earth is very slightly "pear-
shaped." If the earth were perfectly
spherical, and had an even mass dis-
tribution, its gravitational field
would act as though all the mass of
the earth were concentrated at the
center of the earth. The gravita-
tional force on another body at any
point could then be simply derived
from Newton's Law of Gravitation:
M  m
F = G r- , where F is the gravita-
tional force of attraction between
two bodies (for example, the earth
and an artificial satellite) , G is the
universal gravitational constant, M
is the mass of the earth, m is the
mass of the satellite, and r is the
distance separating the satellite and
the center of the earth.
As analysis of the tracking data
has indicated, the earth's gravita-
tional field is not so simple, and
must be described by an infinite
series utilizing all the factors affect-
ing this field. Each of the terms in
this series, or expansion, is called an
harmonic, and gives a different con-
figuration of the gravitational field.
After about the fifth harmonic, the
deviations from a spherical earth are
slight, and are therefore not as im-
portant as the lower-order harmon-
ics. The third harmonic gives a
triangular configuration, from which
the idea of a "pear-shaped" earth is
derived. The deviation in the third
harmonic is 17 meters. This may
not seem like much in comparison
with hills and mountains, or with
the radius of the earth, but it takes
on more significance when one real-
izes that this deviation is over an
area the size of the North Pole!
These discoveries are both im-
portant and fascinating. Probably
the most important thing about
them is that they serve to refute
those who gripe about space probes
THIRD HAR/!CNIC IN THE EXPANSIO::
OF THE EARTH'S GRAVITATIONAL FIELD
(Showing the Parth's pear-shaped
configuration--greatly exaggerated
as a worthless project. They point
out that we don't know everything,
that everything we "know" isn't ne-
cessarily true, and that searching
for knowledge can pay off. This was
expressed quite well in a speech to
Congress by Astronaut Lt. Col. John
Glenn:
I feel we are on the brink of an
area of expansion of knowledge
about ourselves and our surround-
ings that is beyond description or
comprehension at this time. Our
efforts today and what we have
done so far are but small building
blocks in a huge pyramid to come.
Questions are sometimes raised
regarding the immediate payoffs
from our efforts.
What benefits are we gaining
from the money spent? The real
benefits we probab/y cannot even
detail. They are probab/y not
even known to man tod,ay. But
exploration and the pursuit of
knowledge have always paid div-
idends in the long run—usually
far greater than anything expect-












Our world-recognized trademark—"the P&WA eagle"—has been
identified with progress in flight propulsion for almost four decades,
spanning the evolution of power from yesterday's reciprocating
engines to today's rockets. Tomorrow will find that same Pratt &
Whitney Aircraft eagle carrying men and equipment to the moon and
to even more distant reaches of outer space.
Engineering achievement of this magnitude is directly traceable to
our conviction that basic and applied research is essential to healthy
progress. Today's engineers at Pratt & Whitney Aircraft accept no
limiting criteria. They are moving ahead in many directions to advance
our programs in energy conversion for every environment.
Our progress on current programs is exciting, for it anticipates the
challenges of tomorrow. We are working, for example, in such areas
as advanced gas turbines ... rocket engines ... fuel cells ... nuclear
power—all opening up new avenues of exploration in every field of
aerospace, marine and industrial power application.
The breadth of Pratt & Whitney Aircraft programs requires virtually every tech-
nical talent . . . requires ambitious young engineers and scientists who can con-
tribute to our advances of the state of the art. Your degree? It can be a B.S., M.S.
or Ph.D. in: MECHANICAL • AERONAUTICAL • ELECTRICAL • CHEMICAL and
NUCLEAR ENGINEERING • PHYSICS • CHEMISTRY • METALLURGY • CE-
RAMICS • MATHEMATICS • ENGINEERING SCIENCE or APPLIED MECHANICS.
Career boundaries with us can be further extended through a corpo-
ration-financed Graduate Education Program. For further information
regarding opportunities at Pratt & Whitney Aircraft, consult your col-
lege placement officer—or—write to Mr. William L. Stoner, Engineering
Department, Pratt & Whitney Aircraft, East Hartford 8, Connecticut.
Pratt &Whitney Aircraft
CONNECTICUT OPERATIONS EAST HARTFORD, CONNECTICUT
FLORIDA OPERATIONS WEST PALM BEACH, FLORIDA
SPECIALISTS IN POWER ... POWER FOR PROPULSION—POWER
FOR AUXILIARY SYSTEMS. CURRENT UTILIZATIONS INCLUDE
AIRCRAFT, MISSILES, SPACE VEHICLES, MARINE AND IN-
DUSTRIAL APPLICATIONS.
DIVISION OF UNITED AIRCRAFT CORP.
A
An Equal Opportunity Employer
miss technic
for january
The Miss Technic for January is
Miss Judy Bitzegaio. She is a sopho-
more at Indiana University majoring
in English. Miss Bitzegaio is from
Terre Haute and, if you feel like
drowning yourself, a lifeguard at the
Deming Park swimming pool during
the summer. In case you can't find
her she is 19 years old, 5 feet 7 inches
tall, and weighs 130 pounds. Her
lifeguarding is enhanced by having
a hydralically designed hull of 0.4725
- 0.3475 - 0.514 fathoms.
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What's new at Bethlehem Steel?













Building a $250-million steel plant at Burns Harbor, Ind.
Producing thin tinplate
on the nation's
newest tin mill, at
Sparrows Point, Md.
Building nuclear-powered
submarines at Quincy, Mass.
Developing such
exciting new products
as steel foil, far thinner
than this page.
New facilities • • • new products • . • new processes.
All this means career opportunities for alert and aggressive college grad-
uates . . . in steel plant operations, sales, research, mining, shipbuilding,
fabricated steel construction, and many other activities.
You can get a copy of our booklet, "Careers with Bethlehem Steel and
the Loop Course," at your Placement Office, or by sending a postcard to
our Personnel Division, Bethlehem, Pa.
BETHLEHEM STEEL
An equal oppurtun,ty einkuyer
Science and Russian Life
Editors of Nauki i Zhizn (Science and Life) asked
leading mathematicians what role mathematics
played in the space program and what could they
say about the immediate and distant prospects of
the study of the universe. These articles are the
answers.
Nauki i Zhiszn has been published since 1933
by the All Union Society for the propagation of
Political and Scientific Knowledge. The magazine
resembles Scientific American in content, only is
directed to the broader public.
MATHEMATICS AND SPACE
By B. N. DeIone,
Corresponding member of Academy
of Sciences.
Man's cosmic flight about the
globe and his return to Earth is an
achievement of modern engineering.
New problems were encountered by
the directors in every stage of work
on this vast scientific experiment.
These problems could be solved only
with the help of mathematics. In the
construction of buildings, ships, and
bridges we frequently use ele-
mentary mathematics and the higher
mathematics which we study in col-
lege; but for the solution of prob-
lems linked with cosmic flights, these
methods are quite insufficient. Here
we cannot do without the latest
techniques of precise mathematical
analysis. Modern mathematics—and
this applies primarily to the Soviet
scholars—are not "pure theoreti-
cians"; their work is intimately
linked with the different fields of
engineering.
One of the problems mathemati-
cians must solve during the creation
of space flights, is the problem of
gas dynamics.
The study of the complex prob-
lems of gas dynamics, the science of
motion at supersonic speeds, re-
quires much attention. Intricate
calculations in this field are now be-
ing successfully executed with the
aid of high speed electronic com-
puters.
In gas dynamics the determination
of the oath and method of re-entry
of the space ship into the atmosphere
necessary to prevent overheating is
especially difficult. The temperature
of the air cushion in front of the
ship, which develops a speed 24 times
greater than the speed of sound at
re-entry, exceeds 3000 C. The math-
ematical aspects of the problem of
slowing the space ship are interest-
ing and complex. Here it is neces-
sary to find the optimal solution be-
cause, if the speed is too great, the
ship would burn up at re-entry into
the Earth's atmosphere, while on the
other hand, the greater the braking,
the greater the amount of fuel need-
ed; the more fuel needed, the greater
the weight of the ship and the more
complicated its launching will be.
Another important field of applica-
tion of mathematical analysis is the
calculation of a system which is un-
der the influence of a dynamic load
(i.e., a variable load which depends
on the changes of speed of the ex-
hausting gases or the atmospheric
pressure.) This very complicated
question is studied in the theory of
elasticity. While calculating the
mechanical stability of parts of the
gigar tic space ships it is necessary
to understand the causes of vibra-
tions and the methods of combatting
their destructive force.
The mathematical theory of auto-
matic control, developed by Acade-
mician L. S. Pontrajagin, played an
enormous role in the solution of
this problem in space technology.
For long distance ra.dio communi-
cation, the transmitted signal must
be ten times greater than the inter-




tion could help in this problem. Its
methods helped to create an encoding
system for the transmission of a use-
ful signal. This field of mathematics
was fully developed thanks to the
work of the distinguished Soviet
mathematical academician A. N.
Kolmogorov.
Finally, even the calculation of
the orbit of the space ship, its path
out to its orbit, and its descent to
the Earth; the calculation of atmos-
pheric resistance which changes with
height; and the calculation of the
Earth's deviation from the spherical
are exceedingly complicated prob-
lems. The solution to these prob-
lems is constantly being found only
with the aid of high-speed com-
puters.
A computer is not a pure mathe-
matician, it is a very successful com-
bination of mathematics and engi-
neering. Without it no space flight
would be possible. A computer, with
truly cosmic speed, analyzes the in-
formation sent from the space ships
and, in accordance with a program,
sends proper instructions back to the
ships.
Even from this little that I have
mentioned, it should be clear that
mathematics have played a huge role
in the accomplishment of man's space
flight around the Earth. It is fortun-
ate that ordinary Euclidian geometry
is still sufficient for flights into
regions of the solar system. In the
future there will be journeys to un-
known worlds and galaxies. Then it
will be necessary, undoubtedly, to
take into account Einstein's non-
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euclidian universe.
In the not-too-distant future, to-
gether with physicists, we will have
to learn to control gravitational
fields in order to release man from
the captivity of the newtonian force
of gravity.
Before mathematics stand new,
grandiose, almost fantastic problems!
AUTOMATION IN COSMIC
NAVIGATION
By Professor A. M. Letov
Doctor of Physical-Mathematical
Sciences
All the complex problems which
have arisen from cosmic flights, from
control of ships to the establishment
of continuous radio contact with
Earth, from maintaining a constant
cabin temperature to accomplishing
various scientific investigations, are
solved with the aid of automatic
equipment. The very nature of cos-
mic flight, requiring that a proper
decision be made in a fraction of a
second, excludes the possibility of
manual control of many processes in
the space craft. The more difficult the
problem to be solved by the cosmo-
naut, the more important will be the
role filled by cosmic automation. The
importance of automatic equipment
will increase with each successive
flight.
An inertial guidance system is a
platform gyroscopically stabilized in
the earth space.* The term "earth
space" for the present is still un-
familiar, but with time this concept
will become as ordinary and as com-
mon as the terms latitude and longi-
tude. A gyroscopic system is allowed
to orient itself in the earth space
with the condition that automatic
correction equipment cause the
gyroscope "to drift," or as the spe-
cialists say, to precess with a speed
corresponding to the speed of rota-
tion of the Earth and to the speed of
the space ship, and corresponding
also to the flight path and to the
geographic coordinates. All these
quantities must be determined with a
very high degree of accuracy, be-
cause errors in measuring, which are
multiplied many times in the com-
puter of the correction device, dis-
tort the trajectory of motion. They
must be determined very accurately
because errors are introduced by the
very dynamic action of the gyro-
scopic platform. This is caused by the
friction in the axles of the suspension
system which creates a fluctuation
in temperature, resulting in a so-
called unbalanced gyroscope. The ac-
celeration of the Earth's force of
gravity strongly influences the ac-
celeration of the space craft itself.
Specialists try in every way to re-
duce all these harmful influences to
a minimum. They place the gyro-
scopic elements in floating suspen-
sion systems, that is they are en-
closed in a hermetic casing which
floats on a liquid—this sharply re-
duces errors caused by friction. In
the section containing the rotor
gyroscope, a constant temperature is
maintained. Because of the ex-
tremely complicated and precise
methods of balancing rotors, labora-
tories where this balancing occurs
must be exceedingly clean and
sterile. They must compare with the
best operating rooms of the best
surgical clinics.
Finally, scientists and engineers
try to decrease errors of the sys-
tem by perfecting the integrating
elements, which give informaton
necessary for creating needed rates
of precession. One after another,
new, ingenious circuits for switch-
ing on the gyroscope are developed.
Navigation systems of modern
space ships "are bound" to the
Earth, that is the geographic co-
ordinates, speed, spin, and altitude
of the ship are determined relative
to the Earth. For flights to distant
stars—and this fantastic dream may
become reality considerably sooner
than we ourselves expect—the exist-
ing methods of orientation are un-
satisfactory. In order to not get lost
in interstellar space, it is necessary
to use another system of coordinates
linked with any three stars so distant
from the Earth that it can be con-
sidered motionless because we can-
not discover their motion through
the universe.
Orientation in space, on one hand,
is easy, because beyond the limits
of the atmosphere, stars are always
visible; but, on the other hand, it is
more idiffi.cult, because in inter-
stellar space there is no natural
horizon, therefore three free gyro-
scopes aimed at distant stars must
be used. To pick out these three
stars is the task of the astronomer,
and it is not as simple as it seems:
we already have said that they must
be sufficiently far from the Earth,
but the more distant the stars from
the Earth, the fainter the light that
reaches us, this makes orientation of
instruments very difficult.
Besides these clearly astronomical
problems, there arises an engineer-
ing-technical problem—to create a
star space* in the space craft. While
for attachment to the earth space
during present space flights it is
necessary to provide the required
speed of precession of the gyro-
scopes, the direction of the axles of
the gyroscopes which create the star
space, on the contrary, must be con-
stant, motionless—the speed of pre-
cession equal to zero. Here is a small
calculation showing the fantastic, in-
conceivable accuracy which is need-
ed to operate the gyroscopes in order
to provide the possibility of flights
to other universes. Let the star to
which we are going be a distance of
one light year from us. The speed
of the star ships in this distant time,
when such a real expedition begins,
apparently will increase consider-
ably, but for simplicity we will con-
sider that we move with the maxi-
mum conceivable speed—the speed
of light. Then, in order to have a
chance to return to the Earth, it is
necessary to make a journey of two
light years, that is 2x365x24x60x60x-
300,000-19x1012 kms. The maxi-
mum error which we can allow in
order to not fly past the Earth on
the return equals the diameter of
the Earth, that is 6000km. Hence the
permissable angular error is 6x103/-
19x10'2=3x10-1", that is less than
one one-hundred millionth part of a
degree. At the speed of rotation and
with the balancing of the rotors of
the gyroscopes, the center of gravity
of the rotors must be regulated with
incredible accuracy. Even now it is
difficult to imagine the possibility of
creating instruments which would
enable us to do this.
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Therefore at present in many
countries they are working to create
gyroscopes on different basis. The
idea of a cryogenic gyroscope, using
the phenomena of superconductivity
for temperatures close to absolute
zero, has been proposed.
By this or some other means the
problem of orientation in stellar
space will be solved, and navigators
of coming stellar flights will feel as
confident of themselves out in distant
space universes .as our present day
cosmonauts in orbits about the
Earth.
* "Earth space" refers to the system of co-
ordinates used to locate a space craft
with respect to the Earth.
"Star space" refers to the system of co-
ordinates used to locate a space craft
with respect to the three distant stars.
CYBERNETICS AND THE
RELIABILITY OF CONTROL
SYSTEMS OF SPACE SHIPS
By A. N. Evoknenko
Corresponding member of the
USSR Academy of Sciences
It is difficult to say which has
served more often as the theme of
countless science-fiction books: ex-
peditions to other planets or ad-
ventures of robots and "thinking"
machines. Both of these age old
dreams of mankind in the next few
years will be transformed into reali-
ty before our eyes.
Therefore it is not surprising that
these ideas have much in common
with modern trends of scientific
thought.
Cybernetics is only a little older
than the first flight into cosmic
space, but, nevertheless, thanks only
to its development did the possibility
of these flights come about.
Among the many problems of
space navigation, problems of engi-
neering cybernetics are the most im-
portant. First, one can point to the
problem of increasing the accuracy
and speed of the rockets control sys-
tem, the problem of maintaining its
stability, and the problem of the
reliability of the equipment. Let us
dwell briefly only on the latter prob-
lem.
How to evaluate the reliability of
a machine is not perfectly clear.
What should be the index of relia-
bility—the average period of service
of a piece of equipment or the prob-
ability of its breaking down? Which
is worse—three "small," insignificant
breakages or one "larger" one?
Many scholars define the index of
reliability as the statistical proba-
bility of a given device breaking
down after a period of time, for ex-
ample, after 1000 working hours.
The problem of determining re-
liability is solved differently in every
field of engineering according to the
nature of the work. For example,
the reliability of many computers,
put out by English firms, are rated
by the average amount of lost time
caused by the breaking down of
isolated elements. In cosmonautics,
no failure of the equipment is per-
mitted. The problem of reliability
is put thus: there must be no defects
during the entire calculated period
of the rocket's flight.
How do you guarantee such high
accuracy for all the complicated
equipment of a space ship?
Besides the continuous improve-
ment of construction and engineer-
ing, there are at least three methods
of securing reliability: duplication,
excess capacity, and self-adjustment
of elements. These three methods of
making reliable systems from com-
paratively unreliable components
are objects of a special branch of
engineering cybernetics.
Duplication of components is al-
ways applied in communication sys-
tems. If, for example, one signal
tube burns out, then automatically
the other, the spare, is switched on.
Clearly, the duplication of the most
important systems of space ships
sharply increases the amount of
equipment which in most cases is
not tolerable.
The idea of excess capacity is bor-
rowed from nature. For example,
the work of the chewing apparatus
of mammals is guaranteed by a cer-
tain number of teeth. If part of the
teeth are removed, the system as a
whole does not work as well, but all
the work is not disrupted. The
function of the missing teeth is per-
formed by the other teeth. Animals
continue to live after losing as many
as half their teeth.
Self-adjustment of the components
of a system is also an adoption from
nature. This feature is a further de-
velopment of the idea of excess
capacity. In the case of the failure of
one component, another not only
takes on its function, but also re-
organizes and even changes its "job"
so that a smaller number of compon-
ents maintains the adaptability of
the system.
Let us assume that half the staff
of a regiment was wounded in battle.
The troops will redistribute their
duties so that they will fulfill the
task of fighting in the best way.
Some of these soldiers will become
officers, but sometimes, officers will
become soldiers (for example, when
all the soldiers are injured) . The
same thing happens to a diseased
brain: if even half of the elements
of the nerve system fail, others will
assume ther functions and the brain
will continue to function.
Cybernetics, using what is learned
from the study of processes of life
control in nature, will aid in the
accomplishment of future star-
flights. This gives us one of our best
ideas. Living organisms continue to
live even when the work of some of
their basic organs are disturbed.
Cases are known, for example, of
when after the removal of the
stomach, its functions are taken on
by the other organs. Digestion takes
place not in the acid basis as usual,
but in an alkaline one, under the
influence of the secretion of bile.
After a short period of adaptation,
the organism again functions norm-
ally.
Complex cybernetic adaptation
systems of the so-called "biological"
type also behave in this manner. As
long as the structure of such sys-
tems is basically uniform, they are
capable of replacing the functions of
components which fail with any
other components. From the chaos
of a huge number of micro-elements,
order is born. Systems of the "bio-
logical" type themselves determine
(Continued on page 32)
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AN EQUAL OPPORTUNITY EMPLOYER
SPACE AGE ELECTRONICS
Microminiaturization is not a new
concept. Man first started making
vacuum tubes smaller, then came
the transistor, and now entire cir-
cuits are being miniaturized. Micro-
miniaturization has three approaches
at the present time. The one which
offers the most promise and the one
with which this article will mainly
deal is the thin film approach. How-
ever, the other two ;Approaches do
have a definite place in micro-
technology as they are the ones in
current use and will probably be in
use in many applications for a long
while.
The first of these techniques is
that of miniaturization of compo-
nents. This component miniaturiza-
tion started with the advent of lower
powered sources, such as transistors,
which allowed the passive elements
in the circuit to be made smaller.
This phase of miniaturization has
made available a wide variety of
separate components. The technique
for manufacturing this type of cir-
cuit is to insert these miniaturized
components into cavities in a printed
circuit board. These circuits are
used a great deal in space communi-
cations and computers but are grad-
ually being replaced in these appli-
cations by the thin film type of cir-
cuit. Miniature components have
been developed with an extremely
long life. RCA has recorded almost
three and a half million element
communications modules. On these
modules they achieved an MTBF
(mean time between failure) of
381,000 hours. RCA is estimating a
cost below eight dollars per logic
circuit in quantities of 300,000 by
next year.
The second type of miniaturization
is that using an integrated circuit.
Essentially, this is the type of cir-
cuit employed in thin film tech-
niques at the present. Passive cir-
cuit elements remain an integral part
of the circuit while the active ele-
ments must be soldered into the cir-
cuit. Texas Instruments has esti-
mated the failure rate of integrated
circuits at 0.13 per cent per 1000
hours of operation at 85 degrees
Centigrade and expects eventually
to lesson this to 0.01 per cent.
The thin film technique offers the
greatest promise for micro miniatur-
ization as far as small size and re-
liability are concerned. Thin film
manufacture involves the vacuum
deposition of various circuit elements
on a glass substrate. These elements
are deposited onto the substrate
through a mask. An insulating
underlay is first deposited. The re-
sistors are then deposited. They are
made of a combination of silicon
monoxide and chromium. Next, in-
sulators are deposited over the resis-
tances and in places where a capaci-
tor dielectric or a conductor cross-
over will be needed. These insula-
tors, as well as the initial underlay,
By John Howlett
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are made of silicon monoxide. Final-
ly the conductors are deposited in
places for capacitor electrodes, cir-
cuit interconnections, and termina-
tions. The conductors are made of
chromium or copper. All of these
processes take place in separate
vacuum chambers which are con-
nected by the same substrate trans-
port. After the substrates are finish-
ed, they are ready for the addition
of the ultraminiature components
such as transistors and diodes. These
are soldered into the substrate cir-
cuit while it is under observation un-
der a microscope. The circuit is
then ready to be combined with
other circuits in such varied devices
as computers, navigation equipment,
and communications equipment.
Naval Avionics has played a lead-
ing role in the technology involved
in producing thin film circuits for
industry. It was through their devel-
opment of the graphite masks that
costs were reduced as much as
ninety per cent. Previously, masks
for thin film circuits had been made
by the different methods, the most
expensive of which was the Arc
Erosion method at a cost of $1000.00
per mask. The Photo Resist and
Etching method and the Photo
Etch method were somewhat cheap-
er at a cost of $500.00 and $250.00
respectively. The use of a graphite
sheet for the mask has reduced the
cost to less than $20.00 per mask.
The main reason for the cost reduc-
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tion is the fact that the graphite is
easily machined and the machining
is now being done by a computer
operated milling machine. The pro-
cess starts with the engineering
drawing of the pattern. It is put into
a data recorder and reproduced at
10-to-1 on a ground glass screen. The
operator establishes the X and Y co-
ordinates of the beginning and ends
of the components. These co-ordi-
nates are fed into another machine
which prepares the information on
punch cards. These cards are then
placed in a digital computer which
prepares a program for the opera-
tion of the milling machine. Before
use, the masks are coated with a
thin coating of aluminum to protect
the thin edges of the machined
grooves.
One of the great problems has
been in testing the finished circuits.
The junctions are not easily acces-
sible for testing and thus the entire
circuit must be tested at the ter-
minals. A new technique has re-
cently been developed by Westing-
house which allows the entire circuit
to be inspected. It involves the use
of an electron beam microscope. An
electron gun shoots electrons against
the specimen to be tested which in
turn emits secondary electrons which
are picked up by a collector and fed
to a Cathode Ray Tube. The CRT
beam is scanned at the same rate
at which the electron beam is scan-
ning the circuit. Different voltage
potentials will cause a different num-
ber of secondary electrons to be
emitted. Thus, a break in the circuit
will show up as an abrupt change
in color. Dust particles, which are
often a cause of trouble because of
their tendency to accumulate charge,
can be detected in the deposits with
this method while they cannot be
seen with the strongest ordinary
microscope. Because of the gradual
change in voltage across a resistor a
properly formed resistor will show
up as a gradual change in color.
Other flaws can also be detected by
this electron beam method. This
method makes it possible to observe
where flaws are actually occurring,
whereas with ordinary test proce-
dures at the terminals it can only be
determined whether or not the cir-
cuit is bad. This method is rather
expensive at the present, as the cost
of one electron microscope and its
associated equipment is around
$100,000.
Westinghouse has also been re-
sponsible for the construction of the
first facility designed exclusively for
the production of microcircuits. In-
cidentally, they claim to have the
world's smallest trademark. It is a
circled "W", 0.006 inches in diame-
ter, which appears on all their micro-
circuits. The factory, near Balti-
more, was completed at a cost of $5-
million and presently employs about
300 people.
The full potential of microcircuits
will not be realized until active as
well as passive elements can be de-
posited directly on the substrate.
This will greatly increase the relia-
bility and cost because of the fact
that the entire circuit will be built
automatically and in one continuous
process. Even now, however, micro-
miniaturization has greatly decreased
the weight and size of much com-
plex electronic equipment.
RUSSIAN . .
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when and how many groups of com-
ponents are needed to replace those
which have failed. This is not a
miracle; the redistribution of the
functions of elements is achieved
thanks to the action of positive feed-
back, which searches for the optimal
arrangement for the system until it
finds it. An example of a system with
positive feedback is the "alpha" sys-
tem, developed by the Electrical In-
stitute of the Ukranian Academy of
Sciences. In the example of a dis-
criminating system with a positive
feedback (the so-called "perceptron"
to which the above mentioned "al-
pha" system belongs) it is easy to be
convinced that the building of a re-
liable system from comparatively
unreliable components is closely
linked with the properties of feed-
back.
It is known that large changes of
parameters of a feedback system
(for example, a relay lamp) brings
about almost no changes in the nega-
tive feedback in a closed system.
Information generators having such
properties are systems having posi-
tive feedback. That is why the fail-
ure, for example, of half the com-
ponents of the perceptron does not
disrupt substantially its work.
In control systems which consist
of a succession of components where
there is no feedback, the rule is: for
the required reliability of the system
as a whole, the more elements in
the system, the higher the reliability
requirements for each one of them.
In systems with feedback this rule
does not hold. With an increase in
the number of components of the
system the reliability of every ele-
ment does not need to increase.
The building of a reliable system
from unreliable components is done
principally with the aid of feedback.
No simple duplication of compon-
ents is as good as the stabilized sys-
tem of feedbacks. It is obvious that
similar cybernetics systems, being
used for the control of a space ship,
allow not only a reduction in the
weight of the apparatus, but also the
achievement of the absolute reliabili-
ty and adaptability of all its com-
ponents. However, returning to the
example of the removal of the
stomach, one must not forget about
the following important circum-
stance. Man may be released from
the performance of his former work
for as long as several months, but
in the control system of a space ship
we cannot allow a stoppage for even
a very short time. The process of
rebuilding and retraining must oc-
cur almost instantaneously. In this
respect, the theory of invariance and
combination of control as proposed
by H. V. Shepanov promises to be
very encouraging. Theoretically, one
can reduce the process of retraining
the systems with positive feedback
to zero; but in practice, it takes it
to a very low quantity.
Further development of cyber-
netics and progress toward the con-
quest of space are closely connected
with each other. Cybernetics gives
new ideas for the creation of the
most unique and most modern con-




The expression "chemurgic re-
search" became a well known term
during the depression of the mid-
thirties when the prices of farm
products fell to distressingly low
figures. It means the direction of
chemical research towards new and
greater utilization of farm products
in industry. Due to the present sur-
plus of many crops the problem of
finding new uses for grains, soy
beans, cotton, etc. is still with us.
The importance of this problem
was recognized early by the govern-
ment in the establishment of four
large, well-equipped "regional" lab-
oratories dedicated wholly to chem-
urgic research. Much valuable work
has come from these laboratories,
but the results of all chemurgic re-
search has hardly made a dent in the
farm surplus problem. However,
hope springs eternal and it is now
proposed to expand these facilities
by larger and more liberal govern-
ment appropriation. Industry also
has been vitally interested in this
problem. Antibiotic production uti-
lizes important amounts of corn
solubles, milk sugar and soy beans.
Furfural manufacture uses quanti-
ties of oat hulls and corn cobs while
a newer type of corn syrup made by
an enzyme hydrolysis process has
increased the consumption of this
sweetener in confections and table
syrup. However, in the fermentation
industry chemurgic research has
taken a beating. Ethyl alcohol was
until recently almost wholly made
by fermentation of grain or molass-
es. Potable alcohol much as whiskey
or gin is still the product of a fer-
mented grain mash, but industrial
alcohol is made synthetically in in-
creasing quantities from ethylene ex-
tracted from natural gas. Acetone
and butanol, important solvents,
formerly made in Terre Haute from
corn are now synthesized from the
products of an oil well.
such as acetic, tartaric and
citric have had wide uses in food
products, but in recent years a de-
mand has developed for a wider
range of organic acids, especially
those of higher molecular weight,
e.g., adipic acid for nylon, fatty
acids for detergents and the esters of
various acids as plastizers in plas-
tics and polymers. An organic acid,
saccharic, that could be produced in
unlimited quantity at a reasonable
price has found no industrial use
though it is readily made in fair
yield by the oxidation of corn starch
or corn sugar (glucose) , with nitric
acid. When it is considered that the
raw products for the production of
this acid are, on the one hand corn,
the great American crop, and on the
other hand, nitric acid which is syn-
thesized from the nitrogen of the air
and hydrogen from natural gas or
water, it is obvious that there is no
limit to its potential production and
that a study of possible uses is truly
a chemurgic project. That no use
has been found for the acid itself
may be due to the activity of its
four hydroxy groups on the carbon
chain or that the esters of this acid
Research by
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have not previously been character-
ized nor are they readily produced
by standard methods of esterifica-
lion. It was the writer's good for-
tune to discover, more or less acci-
dentally, a new and rather unique
method for synthesizing the esters
of this acid. During a research pro-
ject, attempting to make tartaric
acid by the nitric acid oxidation of
corn sugar, at one point in the re-
covery process, a beautifully crystal-
line material appeared where none
was expected. Naturally there was a
pause in the main line of research
to investigate this unexpected prod-
uct. To make a long story short it
turned out to be a double compound
of calcium chloride with the dibutyl
ester of saccharic acid,






(CH2), — CH,12 • CaCl.,
The isolation of this new com-
pound immediately raised a number
of questions, (1) Can this ester —
CaC12 complex be readily produced
or is it obtained only as a biproduct
of another research? (2) Is this a
characteristic reaction of saccharic
acid; will other esters of saccharic
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acid form well defined double com-
pounds with calcium chloride? (3)
Can the pure ester itself be obtained
readily from the double compound?
The answers to these questions ap-
peared to be not only of scientific
interest, but also to have industrial
connotations. The saccharic acid
esters of the short chain length alco-
hols methyl, ethyl, propyl and iso-
propyl probably would be of little
value, but as the chain length of the
alcohol increased the solubility of
the ester in water would be expected
to decrease and the properties of the
higher molecular weight compounds
to be more indicative of some indus-
trial usage. Since the solubility of
the ester from long chain alcohols
might be expected to be low the
problem of obtaining the ester itself
from its calcium chloride complex
could involve, simply, treatment
with water to dissolve the calcium
chloride leaving the ester as an in-
soluble phase. Isolation of the free
esters with alcohols from methyl to
butyl would involve a more com-
plex procedure, since these esters
are water soluble.
A rather formable research prob-
lem thus presented itself, namely, to
attempt to prepare a crystalline com-
plex with calcium chloride of the
saccharic acid esters of all the readily
available, saturated, monohydric
alcohols. This would involve the
esters of the straight carbon chain
alcohols from methyl to stearyl,
some branched chain alcohols as iso-
propyl, isobutyl, isoamyl and the
secondary and tertiary butyls. Al-
though this research has been time-
consuming and at times exasper-
ating, it has been rewarding since the
goal as originally visualized has been
largely attained; all the saccharic
acid esters of straight chain mono-
hydric alcohols except for the nine
carbon alcohol, nonyl, and the esters
of the iso-alcohols except iso-octyl,
have been prepared and character-
ized. The secondary and tertiary
butyl alcohols did not form the ex-
pected ester-complex.
The process for preparing these
ester-calcium chloride complexes is
rather simple. The finely ground
calcium salt of saccharic acid is
vigorously agitated with the alcohol
of the ester desired while dry hy-
drogen chloride is passed into the
calcium saccharate-alcohol mixture.
In most cases the calcium saccharate
slowly dissolves and eventually the
ester calcium chloride complex crys-
tallizes directly from the reaction
mixture. Filtered on a suction filter
a crude but relatively pure product
is obtained. Occasionally the newly
formed compound crystallizes before
all the calcium saccharate has been
dissolved. In any case the ester-
complex can be purified by recrystal-
lization from alcohol in which cal-
cium saccharate is insoluble. In most
cases the process is carried out at
room temperature though the re-
action mixture becomes warm due to
the heat of reaction and the heat of
solution of the hydrogen chloride in
the alcohol. However, the fourteen,
sixteen and eighteen carbon alcohols,
myristyl, cetyl and stearyl are solid,
at room temperature so it is neces-
sary to carry out the reaction at a
temperature above the melting point
of the alcohol.
It has been shown that the
originally discovered dibutyl sac-
charate-calcium chloride double com-
pound is one of an almost complete
series of saccharic acid-ester com-
plexes with the primary saturated
alcohols from methyl to stearyl. As
the completion of one problem often
proposes another the question now
appears; is this reaction the forma-
tion of crystalline calcium-chloride
complexes with esters of saccharic
acid characteristic of hydroxy di-
basic acids? The question cannot now
be answered entirely, but some ex-
periments with D-tartaric, mesotar-
taric and with the hydroxy five car-
bon dibasic acid, hydroxyglutaric,
have given only negative results. So
this reaction certainly is not general.
Whether some of these ester com-
plexes could be prepared with the
longer chain hydroxy dibasic acids
is not likely soon to be determined
since these acids are difficult to pre-
pare.
The organic chemical industry now
turns out about fifteen billion pounds
of plastics, detergents, plasticizers
and other chemical products. Some
of the above described saccharic acid
esters could be used, most likely as
plasticizers, if the price were right.
From the chemurgic research point
of view it is sad, but true, that al-
most any chemical product made
basically from a farm product, which
has to compete with a similar
material synthesized from natural
gas or oil is at a price disadvantage.
Here saccharic acid esters would be
in competition with several petro-
leum products, one of the common-
est being the ester, dibutyl phthalate.
At present these esters and calcium
chloride complexes are simply new
compounds to be added to the ever-
growing list of organic materials and
so increasing the volume of scentific
literature. In future years when our
supplies of natural gas and our oil
wells have been depleted, these and
other chemicals made from farm
products as the result of chemurgic
research may find industrial uses.
However, by that time, the world
population may have increased to
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About the turn of the century, an
English physicist, Sir Oliver Lodge,
and others attempted to detect radio
signals from the sun. They failed. It
wasn't until the 1930's that extrater-
restrial radio waves were discovered
quite accidentally by K. G. Jansky
of Bell Laboratories. He reported
his findings in the Proceedings
of the Institute of Radio Engineers.'
His experiments were done at 14.6
meters and 13 and 15 meters. This is
high frequency relative to astrono-
my, but low frequency with respect
to broadcast radio waves. Jansky's
reports went virtually unnoticed by
both astronomers and electrical en-
gineers. The only astronomer inter-
ested was Fred L. Whipple, an emi-
nent Harvard astronomer. Grote
Reber, an American electrical en-
gineer, read Jansky's reports and,
with his previous interest in astrono-
my, became engrossed with the pos-
sibilities arising from Jansky's work.
In the middle thirties, he built the
first parabolic antenna for radio tele-
scopy. It had a fixed azimuth but
variable altitude. After many meas-
urements, he published his results in
the Proceedings of the Institute of
Radio Engineers.2 He experimented
with higher frequencies—one and
two meters—and confirmed Jansky's
earlier results.
The reaction this time was instan-
taneous and great strides were im-
mediately taken. With the introduc-
tion of solid state electronics, radio
astronomy made real headway.
Radio telescopes are now to be found
in great numbers around the world.
The idea of a radio telescope is
relatively simple, as can be seen in
the block diagram of figure 1. Tech-
nologically, however, the problems
are not so simple. Initially, engineers
encountered the problem of distin-
guishing atmospheric noise from
extraterrestrial noise. The problem
was eliminated by specially designed
(Continued on page 38)
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INDUSTRY ON THE MOVE
Ford Motor Co. is the proud builder of an experi-
mental truck powered by a gas turbine of unique
design. The 300-horsepower engine, called Model 704,
has been undergoing tests in a heavy-duty truck.
C. L. Bouchard, manager of Ford's Gas Turbine
Department, said, the first trucks to be turbine-
powered probably will be the largest extra-heavy
duty models operating on the interstate highway sys-
tem. Truck application is then expected to extend to
the smaller, heavy and medium weight models.
"Although no precise date can be set, gas turbine
trucks for customer purchase are at least eight to 10
years away," Mr. Bouchard said.
Engineers testing the turbine truck report smooth,
quiet and fast operation. Controls are similar to those
in a conventional truck, so no new driving skills are
required.
The truck is being operated at Ford's Dearborn
Air is drawn through ports in the side of the turbine cab and is
ducted to the intercooler air inlet (light colored rotor in picturel.
The picture shows the intercooler, located on the sides of the air
inlet, the primary combustor, fed by the pipes at the rear of the
engine, and the recuperator (between the primury combustor and
the frame). Exhaust leaves at the bottom rear of the engine, and air
enters at the bottom front through the low pressure or supercharging
compressor.
Edited by Jerry Armes, Sr.E.E.
and Chuck Hague, Soph. M.E.
Proving Ground pulling a loaded 40-foot trailer on a
series of tests to determine the engine's performance
characteristics. Preliminary information shows that
the truck accelerates rapidly for its size because of its
high torque ratings in the low rpm range, and that it
operates smoothly because, unlike internal combustion
piston engines, there is no reciprocal motion.
Ford's turbine design, using a supercharging princi-
ple, gives engineers wide latitude to create units to
meet any forseeable power and size requirement for
trucks of the future.
Gas turbines have many advantages in truck oper-
ations, including:
• High power-to-weight and volume ratios. The
704, for example, weighs only about 25% of some
reciprocating engines on a horsepower per pound basis.
• Excellent torque characteristics for heavy vehicle
propulsion. In addition to permitting a smaller, simpler
Overhead view of the Ford 704 gus turbine installed in a heavy-
duty truck. The unit, which fits easily between the frame members,
is readily accessible for maintenance or repairs. The 704 is designed
so that components can be quickly removed. The fan in the picture
draws air into the engine's intercooler, which encloses the fon
housing.
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Cutaway view of the Ford 704 gas turbine showing the intercooler fan (upper left), low pressure or superchai ging compres-
sor (lower left), and grouped at the lower right (going from left to right) are the low pressure or supercharging turbine, the
power turbine, and at the extreme right the reduction gear. The primary combustor is at the upper right, and the high pressure
compressor turbine is in the upper center of the picture. Connected to this turbine by a shaft is the accessory gear box.
transmission, the gas turbine gives equivalent lugging
ability at part load to a piston engine about 20'
larger.
• No liquid cooling system is needed.
• There is no oil consumption or contamination.
• Truck down time is decreased for two reasons.
Since bearing loads are light and there are no rubbing
surfaces, turbines have a longer life between major
overhauls. Also, the turbine can be easily removed
from the truck as a unit.
• Noise and vibration levels are low, as shown by
testing in the Ford truck.
• Exhaust products are clean.
• The 704 can burn fuels from clear gasoline to
no. 2 diesel fuel with minor adjustment of controls.
• The turbine can start quickly at sub-zero tem-
feratures and needs no warm-up time.
Because of its light weight turbine, the truck being
tested can carry over a ton more payload than the
equivalent piston er:gine powered unit. Proportionally
greater payload increases can be projected for higher
horsepower installations.
Because of its design, the 704 has important ad-
vantages over more conventional automotive gas tur-
bines.
Conventional single-stage turbines compress the air
in a single compressor before heating it in a regener-
ator, adding fuel and burning the mixture in the
combustor.
Basically, Ford has taken this single-stage engine
and has supercharged it with a turbo-compressor unit,
Mr. Bouchard said. As a result, the power output per
cubic foot of air flowing through the 704 is twice that
of the conventional turbine. Because its aerodynamic
components handle less air, the 704 is 20' ; smaller
and lighter than conventional turbines with the same
power rating. The smaller gas generator, for instance,
allows faster starting and lower fuel consumption at
idle. The smaller compressor and turbine rotors allow




(Continued from page 35)
discriminators which fed only the
extraterrestrial noise to the basic am-
plifier. A second problem which
arose was noise within the receiver
itself. Although a solution has not
yet been found, the difficulty is be-
ing slowly overcome by the use of
low temperature—low noise ampli-
fiers and, recently, solid state com-
ponents. These are just two of the
major problems technicians and as-
tronomers are faced with.
Antennas for the radio telescopes
vary in structure from a parabolic
dish with the antenna itself placed
at the focus of the parabola to an
interferometer type of antenna called
a Mills cross. The cross was invented
by B. Y. Mills and A. G. Little at
CSIRO Radio Laboratory near Syd-
ney, Australia. The Mills cross is
just one of many similiar interfero-
meter type "scopes." The radiation
patterns of the two different types of
"scopes" are shown in the accom-
panying diagrams As can be seen,
the Mills cross has the distinct ad-
vantage of having a much narrower
radiation pattern but also has the
distinct disadvantage of being non-
steerable. The dish, on the other
hand, has a wider beam but there is
no practical limit to the size they
can be made and still remain mobile.
There is, therefore, a larger number
of dishes in existence than interfero-
meter type antennas.
Most of the recent work in radio
telescopy has been done in the 21
cm (1420 megacycle) region. This
frequency is by no means arbitrary.
First, at this frequency there is no
appreciable atmospheric or man-
made noise. Secondly, H . C. van de
Hulst found, at suggestions from J .
H . Oort, the spins of the proton and
electron within the hydrogen atom,
the most abundant chemical element
in the universe, create unique con-
ditions. In one of two states, the
spin of the electron is parallel to the
spin of the proton. In the other, the
spins are antiparallel. At the instant
of the change from one state to the






ted. These emissions create a fair
amount of radio noise. Thus, the
radio telescope gains a quite accurate
picture of the universe.
Extraterrestrial noise is divided in-
to two separate sections, and each
section is further subdivided. The
two main groups are "cosmic
background noise" and "discrete
sources." Little needs to be said
about cosmic background noise,
other than that the name speaks for
itself. It is the general noise created
by the continual emission of the very
hot 0 and B type stars.3 Also, there
appears to be "emission nebulae"
from which a general static is
created.
The discrete sources are sub-
divided into three general groups:
1) solar system sources originating
from the sun; 2) galactic noises
which originate from within our own
Milky Way galaxy; 3) and extra-
galactic noises originating from other
galaxies in the universe. Examples
of galactic noise are the explosions




tion of nebulae (clouds of cosmic
gases) within the galaxy. The extra-
galactic sources can be further par-
titioned into two general groups—
the normal sources, and the peculiar
sources.
Normal sources of extragalactic
radiation consist of the relatively
nearby galaxies such as the Andro-
meda galaxy (1.5 million light years
distant) . The peculiar sources are
those which radiate a high degree of
emission. One such source (by
source, a galaxy is not necessarily
intended; it could be a group of
galaxies) is the highly active Cyg-
nus A4 source which is at a distance
of 700 million light years or 4.2 x 102'
miles. This source, which is more
active at 21 cm than in the visible
wavelengths (a property not unusual
in the peculiar group) , was at first
thought to be two galaxies in colli-
sion. Later, by visual means, the
hypothesis tended to be discredited.
Unfortunately, the true makeup of
the source is not known. Many other
peculiar sources are known with ex-
Experience
is a great teacher
but . . .
you can learn more
from books
cheaper and faster
Order your books through
Rose Polytechnic
Book Store
actly the same information known
about them—nothing!
Another innovation of radio as-
tronomy has presented itself. The
idea that it may be possible to pick
up artificial sources of radio noises
is now being investigated. The im-
plications of the discovery of arti-
ficial sources are obvious—other in-
telligent beings. Unrealistic as this
reesarch may sound, some of the
radio observatories are engaged in
exactly this type of work.
With the instruments row avail-
able to the radio astronomer, an en-
tirely new universe has been opened
to the science of astronomy. Rapid
progress has been made in mapping
the heavens. Virtually, an entirely
new "window" has been opened to
the heavens. The window knows
nothing of clouds or atmosphere dis-
turbances. It can look into the space
between the optical telescope's field
of view. It can possibly give a clue
to the origins of our universe. Cer-
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edge of cosmogony. The radio tele-
scope is a new "beginning" to the
oldest science in the world.
For those interested in pursuing
this field further, it is strongly ad-
vised that the periodical, Sky and
Telescope, published monthly by the
Sky Publishing Corporation, Har-
vard College Observatory, Cam-
bridge 38, Massachusetts, be con-
sidered as a tremendous source of
material of both old and new pro-
gress in the science. Most every issue
contains at least one article dealing
with radio astronomy. There are
also a number of good texts now be-
ing published on the subject.
IK G. Jansky, "Electrical Disturbances
of Extraterrestial Origin," Proceedings of
the Institute of Radio Engineers, Vol. 21
(1933), p. 1388.
2G. Reber, "Cosmic Static," Procedings
of the Institute of Radio Engineers, Vol.
28 (1940), pp. 68-71; "Cosmic Static," Pro-
ceedings of the Institute of Radio En-
gineers, Vol. 30 (1942), pp. 367-378.
3Stars are classified in groups 0, B, A,
F, G, K, M with blue-white hot stars at
the 0, B end and red-hot stars at the K,
M end.
4Cygnus A means source number A
in the constellation (group of stars) called
Cygnus.
Men's Shoes for any occasion—
You are cordially invited to visit






We've doubled our facilities to
double your shopping pleasure
39
Have You Got A Hair?










1. Contest Starts Monday Feb. 3, 1963
2. You Must Have A Clean Shave
3. You Must Register in the Front Office
4. Prizes Will Be Awarded at the Dance






"Reading is not a duty, and has conse-
quently no business to be made disagreeable."
Augustine Birrell, Obiter Dicot: Second Series:
The Office of Literature.
Many good, and we hope interest-
ing, books have been received over
the past few weeks. This article will
be devoted to acquainting you with
some of them in the hope that you
will be encouraged to read them.
EARENGARD, by Isak Dinesen
{pseud.] Karen Blixen. Random
House, 1963. Isak Dinesen was a
great story-teller. This book is one
of her last stories. She died in Sep-
tember of 1962. This book deals
with the aristocratic Europe of the
author's youth, and the ways in
which human behavior often stretch-
es the boundaries of convention and
propriety. This is an intriguing story
you are sure to enjoy.
THE DOOMSDAY DICTION-
ARY, by Donald M. Kaplan and
Armand Schwerner. Simon and
Schuster, 1963. The purpose of this
book is to catalog the artifacts and
conceits of our civilization. It at-
tempts to show us our holding and
debits, both intellectual and moral.
If reflects the present human condi-
tion as it inventories man's current
resources for controlling his fate.
The book is cast in the form of a
lexicon whose entries are words and
names—scientific, political, psycho-
analytic—with key meanings for to-
day Each entry is a compression of
fact, inference, and highly controlled
moral energy. The manner in which
the old and the new, the objective
and the subjective, the real and the
unreal, are juxtaposed, effects a con-
tinual shifting of perspectives. This
is a mosaic portrait conceived with
a classic oneness in which science
and literature are put to the service
of each other.
SEDGE, Louis J. Halle. Praeger,
1963. As Gulliver once voyaged to
the land of the Houyhnhnms, as
Candide voyaged to the land of El
Dorado, so Louis J. Halle voyaged
to Sedge. But unlike Gulliver or
Candide, Mr. Halle had been com-
missioned to produce a study of
Sedgian society, written in the lan-
guage of the social sciences. This
brief volume is the author's informal
account of his findings on Sedgian
music, art, language, education, poli-
tics, etc. This book is remarkable
on two accounts. It describes a so-
ciety as close to Utopian as has ever
been known, and it affords an un-
usual perspective on our own Ameri-
can society. Although the reader
may think from the opening pages
that this is a lighthearted book not
to be taken seriously, he will soon
find out how wrong he is.
NIGHT DROP, by Samuel L. A.
Marshall. Little, Brown, 1962. In
the pre-dawn hours of June 6, 1944,
the American 82nd and 101st Air-
borne Division dropped in Norm-
andy behind Utah Beach to estab-
lish a foothold for the invading
armies. What followed is one of the
great stories of men at war. Al-
though the German lines were
spread thin, the hedgerow terrain
favored them. The American suc-
cesses, when they finally came, were
bloody, sporadic, and often acciden-
tal. Brigadier General S. L. A. Mar-
shall collected the information for
this book by direct interviews with
the men in the field within days
after the action took place. These
notes are the basis for this account
of the fighting. It is told in such a
way that the fate of thousands of
soldiers is made vivid for the first
time. The reader will come to know
what is meant when the author says:
"The battle scene in modern war-
fare is commonly an empty land-
scape. To feel fire all around, see
comrades fall by the score, yet note
not one living target in sight is the
average lot of the infantryman."
THE PRIMARY CAUSE, by Wil-
liam R. Lundgren. William Morrow
and Company, 1963. This is a novel
of the men of the Strategic Air Com-
mand. It goes behind the recruiting
posters to show the true posture of
the Air Force today. The story con-
cerns a B-52 under the command of
Major Robbie Simmons. On a work-
day mission, flying a series of ever-
widening loops over the Pacific, it
becomes apparent that this will not
be a routine flight. A series of
events occurs which tends to build
the suspense until the reader is on
the edge of his chair. But the author
goes beyond this situation to search
out the human factors that compose
the true primary cause. He asks
ultimately a question of deep con-
cern to us all: now that we live in
the space age, is not the military
pilot obsolete?
LORD OF THE FLIES, by Wil-
liam Golding. Coward-McCann, Inc.,
1962. This is the currently popular
story of atomic-war survivors in
their struggle to reestablish civiliza-
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tion, and their tragic reversion to
savagery. This book conveys its pro-
fundity entirely through the sensory
and emotional impact of vivid story-
telling. The story. involves a group
of young boys stranded on a coral
island while the rest of the world is
being destroyed. Under the pressure
of all that is elemental in nature the
mor41 and social codes begin to
crumble. Then the slide into sava-
gery, bloodlust, mutilation and mur-
der begins. The author says that
the novel's theme is "an attempt to
trace the defects of society back to
the defects of human nature." In
thus placing squarely on the individ-
ual the responsibility for the choice
man faces at mid-century, self-
annihilation or civilized survival, he
goes against the grain of many peo-
ple. The author also exposes the
capacity for evil in all men and
demonstrates that the shape of so-
ciety depends directly upon the
ethical nature of the individual.
OF GOOD AND EVIL, by Ernest
K. Gann. Simon and Schuster, 1963.
This is a novel about violence in so-
ciety. It is about the violence that
suddenly reaches out to touch and
terrify the ordinary citizen. The set-
ting is the present and the action
takes place in a single day and night.
The focal point is the Hall of Justice
which is the headquarters of a met-
ropolitan police force. To this nerve
center come the thousands of im-
pulses of conflict and tension that
vibrate throughout the city. This is
the story of the imperfect beings
who enforce the law and who
struggle to reconcile justice with
compassion in judging these con-
flicts. This is the drama of the op-
posing forces of order and chaos con-
tinually at war within society and
the individual.
Here are other recent acquisitions
which may be of interest.
CHEMISTRY OF CARBON
COMPOUNDS, by E. H. Rodd.
Elsevier, 1960.
ISAAC NEWTON, HISTORIAN,
by Frank E. Manuel. Belknap
Press, 1963.
HANDBOOK OF HEAT TRANS-
FER MEDIA, by Paul L. Geiringer,
Reinhold, 1962.
ASPIRIN . . .
(Continued from page 18)
poses. The effectiveness of aspirin
tablets depends a great deal on their
hardness—if they dissolve too slow-
ly or too quickly they will be less
effective. Also, a tablet which does
not dissolve at the proper rate can
cause stomach upset. In addition,
cheaper grades of aspirin can deter-
iorate on druggist's shelves—it is
not a particularly stable chemical.
There is hardly an American who
is not familiar with the small, white,
five-grain, tablets of aspirin sold in
drug stores, restaurants, and gro-
ceries. Some fifteen billion of these
pills are gulped in a year's time in
this country alone. Many persons,
however, are not aware of the wide
variety of maladies treatable by
aspirin.
For most purposes, aspirin brings
symptomatic relief only; it does not
cure influenza or a cold. Until re-
searchers discover a cure, symp-
tomatic relief is better than nothing.
In the use for which aspirin was
first developed, treatment of arth-
ritis, it does have mildly curative
effects. Unlike the "wonder drugs"
cortisone and ACTH, it has no alarm-
ing side-effects for most people.
Moreover, it is useful in treatment
of minor infectious diseases such as
influenza and colds, since one can
build up an immunity to the only
slightly effective antibiotics such as
penicillin. Furthermore, aspirin, un-
like many drugs, is almost totally
non-allergenic.
Although it has not been definite-
ly established, it is strongly believed
by some authorities, particularly in
Great Britian, that aspirin is as use-
ful or superior to cortisone and
ACTH in the treatment of both
rheumatoid arthritis and rheumatic
fever. Dr. James Reid and Dr. D.
H. Sproull of Scotland report "de-
finite evidence" that aspirin attacks
"the fundamental disease process"
of rheumatic fever.
The most amazing new discovery
about aspirin came from the British
Isles in 1958, when two doctors dis-
covered that in some cases aspirin
in large doses can replaces insulin in
the treatment of diabetes. Intensive
research in this area is now going
on.
In the last decade, a steady stream
of reports on aspirin's effectiveness
against other diseases has poured
into medical journals. Some of the
ailments on which aspirin is being
used are trichinosis, severe skin dis-
orders, kidney stones, and sun-
strokes.
One California physician, making a
ten-year study of eight thousand
men of the sort "tailored for heart
attacks," reported "not a single case
of cerebral or coronary thrombosis"
observed in those who had taken
daily doses of five to ten grains of
aspirin. Although the Journal of
the American Medical Association
criticized and seriously questioned
the validity of this study, the possi-
bility of aspirin as a preventative of
heart disease is not being completely
disregarded.
Television commentator John Daly
has praised aspirin in this way;
"Without it, the news fraternity
would long since have distributed
itself in about equal numbers among
the less expensive sanitariums, the
Foreign Legion, and the grave."
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sly
A group of prohibitionists look-
ing for evidence of the advantages
of total abstinence were told of an
old man of 102 who had never
touched a drop of liquor. So they
rushed to his home to get a state-
ment. After propping him up in
bed and guiding his feeble hand
along the dotted line, they heard a
violent disturbance coming from
another room — furniture, dishes
and glasses being smashed, and the
shuffling of feet.
"Good heavens, what's that?"
gasped a committeeman.
"Oh," whispered the old man as
he sank exhaustedly into his
pillows, "That's Pa, he's drunk
again."
A young man took his city bred
girl friend into a night club that
was decorated in cowboy style.
They were there a short time
when the girl arose and excused
herself to go and have her face
made up.
She returned a moment later and
her countenance was blushing red.
"Ted," she said, "you'll have to
help me. Am I a heifer or a steer?"
Reporter: I've got a perfect news
story."
Editor: How come? Man bite a
dog?
droolings
Stolen by Gerrand Mellinger, Sr. E.E.
Reporter: No, but a hydrant
sprinkled one.
* * *
Beginner at fishing: "Oh, I've
got a bite! What do I do?"
Her husband : "Reel in your
line."
Beginner : "I've done that. The
fish is tight against the end of the
pole. What do I do next ?"
Helpful husband : "Hold it; I'll
climb up the rod and stab it."
Recently a young minister was
privileged to preach his first
funeral. The weather was very bad
and the roads were very icy. The
funeral procession was moving
along fine until it came to the hill
where the gravesite was. The road
was so slick that no matter how
hard they tried, they couldn't get
the hearse up the hill. A helpful
man told the young minister that
he had a friend who owned a team
of horses and a wagon. So, they
went and got them and loaded the
coffin onto the wagon. Up the hill
they went until they hit a bump
almost at the top of the hill and
the coffin slid off that wagon,
landed on the road and started
sliding back down that hill. It slid
down the hill and around every
turn in the road, out onto the high-
way, down the highway to town,
down the main street of town,
through a drugstore window. It
slid right up to the counter and the
lid popped open as it came to a
halt. As it stopped the corpse sat
right up. The druggist not paying
much attention said "May I help
you?" The man in the coffin said
"Yes, give me something to stop
this coughin."
A young man came into a barber
shop and said that he wanted a
haircut that was different. They
discussed a few styles, but none of
them agreed with the young man.
Finally the barber hit upon an
idea. He decided to part the young
man's hair from ear to ear, comb-
ing the front half frontward and
the back half, back. When he had
finished the young man paid him
and strode out of the barber shop,
extremely pleased that he had a
haircut that was completely differ-
ent.
About two days later the young
man came back into the shop and
said "Cut this mess off and fix it
like everybody else's." The barber
asked him, "Why ? Is everyone
making fun of you ?" "No," he
said, "but I sure am tired of people
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Wise Guy (Mechanical Engineer
boarding the street car) : "Well,
Noah, is the ark full ?"
Conductor : "Nope, we need one
more jackass : come right in."
Love makes the world go round;
but then so does a good swallow of
tobacco juice.
A circle is a round line with no
kinks in it going up so as not to
show where it began.
A conscience doesn't keep a man
from doing anything- wrong — it
just prevents him from enjoying
it.
The young, inexperienced drug-
gist was asked by a young lady for
some cough medicine. Looking on
the shelf he could find none.
"Please — cough cough — you've
got to do something — cough
cough — for cough — me."
So he gave her his own idea of
a remedy. Soon the owner returned
and asked how business was. He
reported that he had just cured a
woman's cough. "I gave her a malt-
ed with 4 ozs. of mineral oil and
five ozs. of castor oil. She doesn't
dare cough."
A college student is one who en-
ters his alma mater as a freshman
dressed in green and emerges as a
senior dressed in black. The inter-
mediate process of decay is known
as a college education.
Height of confusion : The guy
who shouts, "Thank God I'm an
atheist !"
Diplomacy is the art of saying
"nice doggie" until you can find a
rock.
Don't be afraid to use your brain.
It's the little things that count.
"Doin' anything Saturday nite?"
"Nope."
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We are the chemical company that an electromechanical
designer might be operating some day
The chemistry of photography is far from being all of
chemistry that concerns us. Actually, it is rapidly going
into hiding inside such machines as these automatic x-ray
processors for hospitals, seen here under construction.
We need electromechanical engineers to design all
kinds of automatic photographic apparatus that we have
ideas for—big ones, little ones, simple ones, super-sophisti-
cated ones, inexpensive ones to sell by the millions, very
expensive ones for maybe internal use only.
We need process engineers, by which we mean those
who figure out the best way to make what the designers
have dreamed up.
We need industrial engineers, who work out the most
rational relationships between apparatus and people—the
people who work in the plants and even on occasion the
people who buy or use our products.
This is a great place for all categories of engineers. How-
ever, we think in categories largely for hiring purposes.
There is such a thing as mobility, and it doesn't have
to be geographical.
Incidentally, we still need chemical engineers. Maybe
you are one and maybe you join us and maybe you turn
out to be such a whiz at your profession that after a while
we ask you to operate an electromechanical plant for us.
EASTMAN KODAK COMPANY
Business and Technical Personnel Department, Rochester, N.Y. 14650
An equal-opportunity employer offering a choice of three communities:








As Vice President—Advanced Tech-
nology Services, Dr. Haller is
charged with coupling scientific
knowledge to the practical operat-
ing problems of a Company that
designs and builds a great variety
of technical products. He has been
a radio engineer, both in industry
and the armed services (Legion of
Merit for development of ra Jar
counter-mcasures); physics profes
sor at Penn State and dean of its
College of Chemistry and Physics;
and a consulting engineer. With
G.E. since 1954, he has been man-
ager of its Electronics Laboratory,
and general manager of the De-
fense Electronics Division. He was
elected a vice president in 1958.
For complete information on op-
portunities for engineers at
General Eledric, write: Person-
alized Career Planning, General
Electric Company, Sedion 699-
09, Schenedady, N. Y. 12305
GROWTH THROUGH TECHNOLOGICAL CHANGE
The Role of
R&D in Industry
Q. Dr. Haller, how does General Electric define that overworked term, Re-
search and Development?
A. At General Electric we consider "R&D" to cover a whole spectrum of
activities, ranging from basic scientific investigation for its own sake to
the constant efforts of engineers in our manufacturing departments to
improve their products—even in small ways. Somewhere in the middle
of this range is an area we call simply "technology", the practical know-
how that couples scientific knowledge with the engineering of products
and services to meet customer needs.
Q. How is General Electric organized to do research and development?
A. Our Company has four broad product groups—Aerospace and Defense,
Consumer, Electric Utility, and Industrial. Each group is divided int()
divisions, and each division into departments. The departments are like
separate businesses, responsible for engineering their products and serving
their markets. So one end of the R&D spectrum is clearly a department
function—engineering and product design. At the other end is the Re-
search Laboratory which performs both basic and applied research for
the whole Company, and the Advanced Technology Laboratories which
also works for the whole Company in the vital linking function of putting
new knowledge to practical use.
Having centralized services of Research and Advanced Technology does
not mean that divisions or departments cannot set up their own R&D
operations, more or less specialized to their technical or market interests.
There are many such laboratories ; e.g., in electronics, nuclear power, spare
technology, polymer chemistry, jet engine technology, and so on.
Q. Doesn't such a variety of kinds of R&D hamper the Company's potential
contribution? Don't you find yourselves stepping on each other's toes?
A. On the contrary! With a great many engineers and scientists working
intensively on the problems they understand better than anyone else, we
go ahead simultaneously on many fronts. Our total effort is broadened.
Our central, Company-wide services in Research and Advanced Tech-
nology are enhanced by this variety of effort by individual departments.
Q. How is Advanced Technology Services organized?
A. There are three Advanced Technology Laboratories: Chemical and
Materials Engineering, Electrical and Information Engineering, and Me-
chanical Engineering; and the Nuclear Materials and Propulsion Opera-
tion. The Laboratories do advanced technology work on their own, with
Company funds, and on contract to product departments or outside customers
and government agencies. NMPO works for the AEC and the military to
develop materials and systems for high-temperature, high-power, low-
weight nuclear reactors. ATS is the Company's communication and in-
formation center for disseminating new technologies. It also plans and
develops potential new business areas for General Electric.
Q. So R&D at General Electric is the work of a great many men in a great
many areas?
A. Of course. The world is going through a vast technological revolution—
in the ways men can handle energy, materials, and information. Our
knowledge is increasing exponentially. In the last five years we have
spent more than half the money ever spent for research and development.
To keep competitive, and to grow, industry must master that mountain of
new knowledge and find ways to put it to practical use for mankind. Only
by knowing his field well and keeping up with the rush of new develop-
ments, can the young engineer contribute to the growth of his industry—
and society as a whole.
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